











Fecker builds unusual 


48-inch CASSEGRAIN - NEWTONIAN-COUDE ie 


TELESCOP E to scan skies at Hyderabad, India 


Some of the Outstanding Features: Included in the optical 
system are a 48-inch, f/4 paraboloidal primary mirror 
and two, easily interchangeable, hyperboloidal secondary 
mirrors. One secondary mirror gives an effective focal 
ratio of f/15 at Cassegrain focus, and the other provides 
an effective focal ratio of f/30 at the Coude focus. All 
mirrors are accurate to 1/8 wave length of sodium light. 
The telescope design provides for easy access to all ob- 
serving stations and allows for future installation of a 
spectrograph. The specially engineered structure supports 
the 20,000 pound combined weight of the rotating mass 
on precision preloaded ball bearings. 


Remote indication of R. A. and declination is accom- 
plished by means of synchro transmitters and receivers. 





Combination Reflecting 
Unit to be Installed 
at Nizamiah Observatory 


A synchronous motor, excited by a frequency control 
capable of maintaining a speed accuracy of 1 part in a 
million, drives the main worm of the polar axis at sidereal 
speed. Smooth-acting, controlled electric slewing protects 
the drive system against inertial shocks. 

J. W. Fecker, Inc. has specialized capabilities in the fields 
of astronomical equipment and extremely precise instru- 
mentation, backed by over 70 years of experience. 


j-w. fecker inc. 


a subsidiary of AMERICAN OPTICAL CO. 
6592 HAMILTON AVENUE, PITTSBURGH 6, PENNSYLVANIA 
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Meteoric Satellite 
of the Earth? 


1913, a 
was seen by 


remarkable 
many 


N February 9, 
meteoric event 


persons located all the way from Saskatch- 


ewal 


Atlantic Ocean to the equator. 


America and over the 
From a 


1 across North 


detailed scrutiny of observational reports, 


W. H 


. Pickering concluded that a cluster 


of fireballs had moved in parallel, nearly 


horizontal paths over some 
This interpretation was, however, 


5,700 miles. 
se- 


verely criticized by C. C. Wylie in 1939, 


who 


fireb: 
mete 
stretches 
calculated detailed 


one 


observed 


held that this was no procession of 
ills, but an intense shower, different 
ors having been seen along various 
of the 5,700-mile track. He 
orbital elements for 
and_ well- 
seen by 


particularly 
detonating 


spectacular 
meteor, 


many people in Ontario. 


A 


now 


re-examination of the problem has 
been published by John A. O'Keefe, 


of the National Aeronautics and Space 
Administration, in the April Journal of 
the Royal Astronomical Society of Cana- 


da. 


He shows that the radiant point in 


terms of which Wylie sought to explain 


all t 
the 


horizon 


he observations was actually below 
at the locations of several 


ships in the mid-Atlantic from which the 


firebz 


Wyli 
that 


ills were observed. In _ addition, 
e had discounted Canadian reports 
indicated the flight appeared nearly 


level. 
“No normal meteoric orbit will satisfy 


the ¢ 
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vations indicate 
the curvature of the earth over an 
of almost 90°. 
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destr 
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51°.6, 


says Dr. O’Keefe. “The 
is that the obser- 
follows 
arc 
This is only possible if 
orbit is nearly circular.” He finds 
the reports can be satisfied by a 
earth, with a 
»d of 90 minutes, orbital inclination 
and eccentricity zero. 

this is the case, the meteoric proces- 
of February 9, 1913, was the visible 
uction of a natural satellite or satel- 
of the earth, descending into the 
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an orbit which 


lower atmosphere. 


Dr. 
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O’Keefe’s paper contains an ex- 
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Mars Observations at the 


HENRI CAMICHEL, Pic du Midi Observatory 


HE PLANET MARS comes back to 
ine same conditions of visibility every 
15 or 17 years. ‘Thus the last opposi- 
tion, in November, 1958, was equivalent 
to the one of October, 1941, when the Pic 
du Midi Observatory began a program of 
planetary observations which is still being 
continued. As a 17-year cycle of observing 
has just been completed, this is an appro- 
priate time to describe the Mars findings 
obtained at this institution. 
Ihe earth’s atmosphere is the enemy of 
good and a 
telescope should be placed above as much 


astronomical observations, 
of it as possible, especially the turbulent, 
dust-laden layers. On the Pic du 
Midi de Bigorre, in the French Pyrenees 
at an altitude of 9,400 feet, one-third of 
the atmosphere lies below the observer. 
While it is partially true that the presence 
of mountains causes turbulence and cloud- 
iness, much depends on the local condi- 
The location of the mountain in 
front of the main range of the Pyrenees 


low a | 


tions. 


very greatly reduces such handicaps. Of 
course, an isolated point suspended in air 
at the same elevation would probably 
have still more favorable conditions. 
Many persons have exaggerated ideas 
of the hardships of life at a mountain ob- 
servatory, especially in winter. Certainly, 
living is more difficult than at low-level 


oe 





Pic du Midi 





Pic du Midi Observatory from the south. The dome at the left is for the 24-inch 
refractor, the farther one for a reflector of equal aperture. Below in the distance 
are the plains of Gascony. 


stations, but the results obtained fully jus- 
tify the difference. When I first planned 
to go to the Pic du Midi, almost all my 
friends told me that I would not be able 
to stand the cold, that even the dome 
would be frozen and not turn. 

Actually, the climate at Pic du Midi is 
not so severe. In winter, temperature 
inversions are frequent here, making the 





Through the slit of its open dome is seen the objective end of the 24-inch tele- 

scope. In addition to purely astronomical studies, investigations in the fields of 

cosmic radiation, meteorology, and biology are carried out here. All photo- 
graphs with this article were supplied by the author. 
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difference in temperature between the 
summit and the lowlands much less than 
the theoretical difference of around 25° 
Fahrenheit. Last December, for instance, 
there were some nights when the tempera- 
ture remained above freezing. Only rarely 
does one observe when it is as low as 
5°, and during fine winter nights it is 
usually a not uncomfortable 15° to 32° F. 

It is true that communications with the 
mountain are difficult in winter, and when 
I first went there in 1938 supplies had to 
be carried in on men’s backs every two 
weeks. But now there is a cable lift and 
electric power, and life on Pic du Midi is 
nearly as comfortable as in a city. The 
disadvantage of this progress is that the 
presence of well-lit, heated buildings with 
many inhabitants removes us further from 
the observing conditions of an ideal iso- 
lated point suspended in air. 

For many years, astronomers had real- 
ized the desirability of erecting a scientific 
station on the Pic du Midi, among them 
John Herschel. The observatory was 
founded in 1882 by Gen. Charles de Nan- 
souty and the engineer X. G. Vaussenat. 
Among early visitors to the mountain was 
the American astronomer Percival Lowell, 
in 1903, who was highly enthusiastic over 
its suitability for planetary work. 

Around 1908, Benjamin Baillaud, then 
director of Toulouse Observatory, erected 
a double telescope on the Pic du Midi. It 
consisted of two instruments in the same 
rectangular tube, a 9-inch refractor and a 
20-inch Newtonian reflector, both of 20- 
foot focal length. The reflector was used 
by F. Baldet and Count A. de la Baume 
Pluvinel during the opposition of 1909 to 











take Mars photographs of beautiful qual- 
itv for that time. It was these good results 
and Dr. Baldet’s enthusiasm about the 
iz at Pic du Midi that encouraged me 
to go there for planetary observing. 

But when [ arrived at the observatory, 
the reflector was no longer in regular use, 
although = for Bernard 
Lyot had worked there and had photo- 


seeil 


several summers 
eraphed the solar corona with a corona- 
eraph mounted on the tube of the double 
telescope. It turned out that the 20-inch 
mirror had lost its initial quality, being 
strongly astigmatic when I tried it. More- 
over, even good reflectors seem to be 
surpassed by large refractors for planetary 
observations. 

Therefore, in 1941 at Lyot’s request, 
director E. Paloque of ‘Toulouse Observa- 
tory provided a 15-inch objective of 20- 
foot focus which was installed in the tube 
of the Pic du Midi telescope that August. 
This excellent lens, made by the Henry 
brothers, was used in our first Mars ob- 
servations. In 1943, it was replaced by 
a 24-inch {/30 visual objective lent by 
the directors of the Paris Observatory, 
LE. Esclangon and A. Danjon. This objec- 
tive, which was once employed with the 
large coude telescope at Paris, is in regu- 
lar use here at Pic du Midi, and the 15- 
inch lens is now temporarily mounted in 
the same tube. 

Because the 60-foot focal length of the 
24-inch lens exceeds the 20-foot length of 
the tube, the light path had to be folded 
and light traverses the tube three times. 
This arrangement gives very good results, 
although the reflections from the two ex- 
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Through the open slit of the dome can 

be seen the snow-covered Pyrenees. 

The instrument is one of the cluster 

mounted on the rectangular tube of 

the Baillaud telescope pictured at the 
top of this page. 











A general view of the 24-inch refractor. The round cell (below center) holds 
an optical flat that folds back the light to a second fiat at the upper end of the 
tube, which returns it to the eyepiece. To the left is the coronagraph assembly. 


cellent plane mirrors (refigured by André 
Couder) slightly increase the diffused light, 
thereby weakening contrast. 

The Mars observations were begun by 
Lyot, M. Gentili, and myself. Later 
A. Dollfus joined us, and then J. Focas, 
an astronomer from the National Observ- 
atory at Athens. From the start, both 
visual and photographic observations were 
made. My colleagues worked mostly visu- 
ally, while I concentrated cn photography. 

As a rule, the photographs are taken at 
regular intervals of about an hour, with 
the visual observations being made in be- 
tween. Short exposures are desirable to 
catch the moments of good seeing, and to 
facilitate guiding the instrument. On the 
other hand, fast plates are grainy and 
have poor contrast — unwanted properties 
for planetary photography. If the image 
is enlarged enough to compensate for 
grain size, the exposures are about the 
same as with slower plates for prime-focus 
images. 

Our experience is that best results are 
obtained with emulsions having good con- 
trast and average sensitivity. Since the 
telescope objectives have been achroma- 
tized for visual light, panchromatic plates 
with a yellow filter must be employed. In 
practice, the emulsions I use most fre- 
quently are Kodak III-B and IV-B. The 
latter is preferable if the air is so steady 
that a longer exposure time is feasible. 

Choice of the emulsion determines the 
most suitable equivalent focal length, 
from considerations of grain and speed. 
Foci of 20 and even 60 feet are too short, 
so a Barlow lens was added, giving an 
equivalent focus of about 160 feet, requir- 
ing exposure times of } to one second 
on III-B or IV-B plates. In 1941, when 
I was using slower, finer-grained plates, 


the adopted focus was 100 feet. Even with 
a 160-foot focal length, the diameter of 
Mars on the plate is only one-fifth of an 
inch! 

The camera is focused by a reflex sys- 
tem, allowing the operator to watch the 
changing image quality and to take pic- 
tures only at the most favorable moments. 
The exposure must be guided if it is 
longer than one second. When the ob- 
server uses the 9-inch refractor as a guide 
telescope, he merely has to press against 
the side of the tube to keep the image 
fixed during the short period of the 


exposure. 
On each 


23-by-34-inch plate, 19 expo- 





eM 

The camera for photographing the 

planets is mounted at the eye end of 

the 24-inch, above one of the 20-inch 

flat mirrors whose cell is visible at the 
lower right. 
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Each of these six composite photographs of Mars was made by the method described in the text, from Pic du Midi nega- 

tives taken during September and November, 1956. The date, mean Universal time of observation, and longitude of the 

Martian central meridian are, from left to right (top row), September 13, 22:06, 242°; September 30, 22:58, 104°; October 

1, 21:38, 76°; (bottom row), October 8, 21:23, 9°; October 8, 23:38, 43°; and October 13, 21:33, 326°. The brilliant south 

polar cap is prominent in all six views. Other conspicuous features include Solis Lacus, the large dark spot near the center 
of the top middle picture; and Hellas, the great white region above the center of Mars in the last picture. 


sures are made, arranged in four lines of 
five images; in place of the 20th imag 


mark 
the diurnal motion. In addition, the plate 


there is a to show the direction of 


carries intensity calibration marks, used 
in determining plate contrast and making 
photometric measurements. 

It is possible to minimize the harmful 
effects of grain by superimposing several 
of the best images (usually seven to 14) 
from the same plate, provided they are 
made within a short enough time interval, 
Mars. The difh- 


cult and tedious task of combination was 


five minutes at most for 


carried out at Meudon Observatory, origi- 
Michel 
under the direction of Dollfus. 


nally by Lyot, next by Hovine 

\s they are superimposed, the images 
are enlarged to a scale of one second of 
arc per millimeter, furnishing a composite 
positive, from which a contact negative is 
made. 


tion of the pictures. 


The negatives facilitate reproduc 
The 
composites have a resolution of 0.4 second 


best of these 
of arc or better, sometimes even 0.3 second. 
Thus everythit that 
can be observed visually with the 15-inch 


they show almost 


oO 
1g 


telescope. 
In this way, a pictorial record of Mars 
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at all its oppositions from 1941 to 1956 


has been obtained. By consulting this 
collection of pictures, it is easy to trace 
the changing appearance of the planet in 
the course of an opposition, or to follow 
changes in the same region during succes- 
sive Martian years. 

From measurements of these negatives 
I determined the Martian 


longitudes of about 260 surface features. 


latitudes and 





This is the simple camera attachment 
on the 24-inch refractor used by the 
author for his planetary photographs. 
The camera back has been removed. 
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It is evident that as Mars turns on its axis 
a surface spot will describe a portion of 
an ellipse, whose size, shape, and orienta- 
tion will depend on the size of the planet 
and the direction of its rotational axis. 
From precise determinations of these tra 
jectories for a few well-defined spots, espe- 
cially Juventae Fons, I found that the 
diameter of Mars is close to 4,200 miles - 
in good agreement with earlier work — 
but the direction of the axis differs slightly 
from that generally adopted (see Sky AND 
PeLescore, November, 1958, page 25). 
For each opposition, a map has been 
drawn from our photographs by the Ital- 
ian astronomer G. de Mottoni. Careful 
study of the negatives allowed him to rec- 
ognize the effects of the Martian atmos- 
pheric veil, and to enter on his map only 
the solid surface, with their 
average appearance for the opposition. 


features of 


Comparing the maps for different years 
shows the variations from one opposition 
to another. Also, by comparing the nega- 
tives with those maps, it is easy to pick 
out the Martian clouds. 

\ supplementary map was_ prepared, 
showing only the features that 
appeared to be stable and permanent 


surface 
































The intricate surface markings of Mars at its 1941 opposition are depicted in this map drawn by G. de Mottoni from photo- 
graphs obtained at Pic du Midi by B. Lyot and the author. For names of features see page 23 of the November, 1958, issue. 


during the years of observation. This 
inap was used as the base of the new sys- 
tem of Martian nomenclature adopted by 
the International Astronomical Union last 
year. It was reproduced in the issue of 
Sky AND TELESCOPE referred to above. 

Measurements of the relative contrast 
among various regions on Mars have been 
made on the Pic du Midi negatives by 
Focas, using a new type of photometer 
invented by Dollfus. Focas could thus 
prove the existence of a zone of darken- 
ing, starting from the poles at the end of 
Martian winter and progressing to the 
equatorial zone by the beginning of sum- 
mer. This phenomenon had long been 
known visually, but the series of photo- 
eraphic records allowed its existence to 
be verified and the measurement of its 
rate to be made. 

As a basis for Martian topography, pho- 
tography has many advantages, especially 
in furnishing with minimum observing 
time a permanent record that can later 
be studied and evaluated by different per- 
sons. Photographs give an accurate deline- 


ation of the appearance of the planet, 
allowing weak differences in contrast to 
be discerned more easily than by visual 
observations. 

Nevertheless, the eye has an undoubted 
advantage when it comes to detecting very 
delicate details at the limit of resolution 
of the telescope. Therefore, visual obser- 
vations and drawings are necessary to sup- 
plement the photographs. On good nights 
at Pic du Midi, it is possible to separate 
visually Martian markings 35 miles apart, 
corresponding to the resolving power of 
the 24-inch objective. 

Three types of visual observation de- 
serve special mention. First, the same 
photometer used for measuring the nega- 
tives has been employed directly at the 
telescope, giving more precise results. 
Second, a wide-field double-image microm- 
eter invented by Dollfus has been used 
to measure the diameter of Mars and to 
determine its oblateness. 

Finally, visual measurements of polar- 
ization have been made with a Lyot 
polarimeter, from which the polarization 


of an area about 600 miles across can be 
determined with a precision of one or two 
thousandths. The results obtained for the 
bright ocher regions are well explained 
on the supposition that they are covered 
by a powdery material like pulverized 
limonite (an oxide of iron). The dark 
spots, also dusty, show a seasonal variation 
in polarization. Suspended in the Mar- 
tian atmosphere are clouds and white veils 
of ice crystals, sometimes so thin that they 
are revealed only by their polarization. 
There are also equatorial sunrise and sun- 
set fogs, diffusing ultraviolet light and 
having the polarizing properties of drop- 
lets about two microns (0.00008 inch) in 
diameter. 

What can be deduced from the long 
series of Pic du Midi observations regard- 
ing the famous Martian canals? The an- 
swer is, in my opinion, that they do not 
exist, at least not in the form they are so 
often drawn. When observing conditions 
are favorable, they are resolved into 
numerous tiny spots, more or less aligned, 
or they correspond to the boundaries be- 





Four photographs, all to the same scale, show the variation in the apparent size and the phase of Mars during 1956. They 
were taken with the 24-inch refractor by the author on July 31st, September 7th, October 11th, and November 17th of that 
year, respectively. The second view is of Mars on the date it was closest to the earth (35.2 million miles), when clouds in 
the planet’s atmosphere veiled the south polar cap. The other three pictures show strikingly the shrinkage of the polar 
cap as the Martian season advanced. The same face of the planet is presented, allowing comparison of dark markings. 
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This map of Mars in 1958 was compiled by J. Focas from visual observations with the Pic du Midi 24-inch refractor at 
1,200x. It affords an interesting comparison with the chart on the preceding page. Note the extreme wealth of fine detail 
revealed with a resolving power of about 0.2 second of arc. From “Travaux de l’Observatoire du Pic du Midi,” No. 9, 1958. 


tween regions differing slightly in bright 
ness. 

It is not when the finest details are 
visible that the canals may be seen. One 
proof is furnished by the following ob- 
servation. In 1941 we found that the west 
point of Meridiani Sinus is double. ‘The 
region is one of the most unchanging on 
Mars. Moreover, this double aspect has 
been repeatedly seen at Pic du Midi in 
later oppositions, and the 24-inch tele- 
Probably 


this doubling has always existed and was 


scope has verified it precisely. 


previously missed because of unfavorable 
observing conditions. The duplicity was 
first detected with the 15-inch telescope. 
Atmospheric turbulence at lower altitudes 


would have reduced the resolving powe1 
of the 15-inch objective to barely that of 
a 12-inch. While we often discern this 
feature of Meridiani Sinus but 
little of the other ob- 
canals 


double 
canals, 
but do 


sce very 
servers draw not 
notice the doubling. 

Our results with Mars show the great 
value of planetary observations from alti- 
tudes like that of the Pic du Midi. Such 
an observing site also presents great advan- 
tages for many other astronomical studies. 
It is hoped that the program so success- 


fully begun under Baillaud and carried 


many 


on at present under director J. Résch will 
be further developed to the advantage of 


astronomers in many fields. 





These two composite photographs of Mars during its close approach of 1941 
were made from exposures on September 27, 3:36 UT (left), and October 19, 
23:20. The large dark marking central in the first picture is Mare Erythraeum, 
with Solis Lacus just coming on the disk at the right. In the second photograph, 
Solis Lacus is at the far left, and Mare Cimmerium is the large, very dark fea- 
ture at the right. In all pictures of Mars with this article, south is above. 
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THREE NEW SUPERNOVAE 

About a year ago at Mount Wilson and 
Palomar Allan Sandage 
compared two plates of the spiral galaxy 
NGC 23 taken on August 23rd and Oc- 
tober 23rd in 1955. ‘They had been made 
with the 200-inch telescope for use in 
the Hubble memorial atlas of galaxies, 
and are reproduced in the April issue of 
the Publications of the Astronomical So- 
ciety of the Pacific. 

On the second photograph a prominent 
l6th-magnitude star appears, absent on 
the first plate, and situated about 14 sec- 
onds of arc northeast of the center of the 


Observatories, 


galaxy. ‘This supernova must have been 
within 60 days of its maximum. light, as 
that interval between photos. 

On the basis of the observed red shift 
of NGC 23, 4,790 kilometers per second 
(when corrected for the sun’s motion), 
and a Hubble constant for the velocity- 
distance relation of 75 kilometers per sec- 
ond per million parsecs, Dr. Sandage esti- 
mates the galaxy’s distance as about 210 
million light-years. ‘The visual absolute 
magnitude of the supernova at maximum 
should have been somewhat brighter than 
—18. This is 1} billion times as luminous 
as the sun, and about as bright as many 
entire galaxies! 

On June 28, 1959, two supernovae were 
discovered at Mount Wilson and Palomar 
Observatories by M. L. Humason. One 
appeared as a 12th-magnitude star in 
Pegasus, about 30 seconds of arc north- 
west of the 10th-magnitude galaxy NGC 
7331. The other, of the 13th magnitude, 
occurred in a very small, faint galaxy in 


was the 


Virgo. Spectra of both objects, obtained 
by J. L. Greenstein, contained wide, very 
shallow features. 

















A New 
Observatory 
in Japan 


MASASI MIYADI 


Tokyo Astronomical Observatory 


ITHIN VIEW of the inland sea 

\X Seto-naikai, work is under way on 

a new observatory atop Mt. Chiku- 
rin, near Kamogata in Okayama _prefec- 
ture, about 500 miles southwest of ‘Tokyo. 
[his branch station of the Tokyo Astro- 
nomical Observatory is destined to be- 
come the center for astrophysical research 
in Japan. Its facilities will be available 
to all Japanese astronomers. 

When construction was begun on_ its 
two domes last December, the station was 
formally named the Okayama Astrophysi- 
cal Observatory. Initially there will be 
two major reflectors, a 74-inch and a 36- 
inch, together with a main building for 
offices and laboratories, housing for ob- 
servers, and a small muscum for visitors. 
The two telescopes are expected to be in- 
stalled in the middle of 1960. 

Several years ago, Y. Hagihara, at the 
time director at Tokyo, proposed a large 
reflector for astrophysical research in ou 
country, and the Scientific Council of 
Japan recommended to the government 
that such an instrument be constructed. 
In 1954, the Diet approved the budget for 
the 74-inch telescope and other auxiliary 
equipment. It should be that P. 
Swings, then vice-president of the Inter- 
national Astronomical Union, had written 
the Diet a letter of recommendation for 
the project. 

In 1955, the 74-inch was ordered from 
Grubb Parsons and Co. in England, as 
well as three spectrographs from Hilger, 
Watts and Co. The first spectrograph is 
for the coude focus, with dispersions of 
eight and 20 angstroms per millimeter; 
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A picture taken in May, during construction of the building that will house 
the 74-inch reflecting telescope of the Okayama Astrophysical Observatory in 
Japan. The station will also have a 36-inch reflector. 


the second, for the Cassegrainian focus, 
with dispersions of 17 and 57 angstroms 
at the hydrogen-gamma line; and the 
third, of 45 at 3500 angstroms. In addi- 
tion to spectroscopy, the telescope will be 
used for direct photographic work at its 
Newtonian focus. 

The 36-inch reflector, designed and con- 
structed by the Nippon Kogaku Co., will 
be utilized mainly for photoelectric work. 

Iwo years were needed for selecting 
the observatory site. First, three locations 
were chosen, and then a year was spent 
observing with 4-inch telescopes for com- 
parisons of seeing, scintillation, and limit- 
ing magnitude. The selection of Okayama 
was so enthusiastically received by the 
local people that the prefecture govern- 
ment offered to finance land procurement, 
the expenses of building a road, provid- 
ing electric power and water supplies, and 
building the museum. About 120 acres of 
wooded land were secured on Mt. Chi- 
kurin, which is some 1,200 feet above sea 
level. 

The climate is fairly mild, and the site 
is not subject to very high winds or ex- 
cessive snow, as there are mountain ranges 
along its northern and southern sides. Al- 
though the observatory faces the sea, it is 


The coude-focus labora- 
tory for the 74-inch tele- 
scope will contain a 
high-dispersion §spectro- 
graph for stellar work. 
The Okayama Astro- 
physical Observatory is 
the first installation of 
its kind in Japan. Photo- 
graphs with this article 
were provided by the 
author, who is the direc- 
tor of the Tokyo Astro- 
nomical Observatory. 
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about six miles from the coast. The 74- 
inch reflector will be located at longitude 
133° 35’ and latitude +34° 
34’ 26”.1. 


47”.3 east 





CORNELL: TO ERECT RADAR 
TO OBSERVE VENUS 

A giant radar antenna, 1,000 feet in 
diameter, will be constructed in a lime- 
stone sink in Puerto Rico by Cornell 
University for studies of cloud-covered 
Venus and the electrical properties of 
its atmosphere. Although the detector is 
still in the planning stage, it is expected 
to be in operation by April, 1961, when 
Venus comes to inferior conjunction, 
closest to the earth. 

The antenna will be able to pinpoint 
the planet’s distance within 500 miles, 
optical methods giving errors many times 
that amount. Repeated radio observa- 
tions might reduce this to 100 miles. 
These measurements would give astron- 
omers a greatly improved value for the 
scale of the solar system (SKy AND TELE- 
SCOPE, May, 1959, page 384). 

In addition to Venus, the 
be used on the moon and sun, Mars, and 
possibly Jupiter. The low latitude of 
Puerto Rico favors such observations, for 
at times the planets pass near the zenith. 
The antenna may track space ve- 
hicles. The project is under the direction 
of William E. Gordon, of the Cornell 


engineering department. 


radar will 


also 


METEORITICAL SOCIETY 
MEETING AT HARVARD 

At the invitation of the 
Astrophysical Observatory, the 22nd meet- 
ing of the Meteoritical Society will be 
held at Harvard Observatory, Cambridge, 
Massachusetts, September 10-11. The ses- 
sions, which are open to the public, be- 
gin at 9 a.m. in the observatory lecture 
hall. Chairman of the program committee 
is F. Behn Riggs, Jr., of the Smithsonian. 


Smithsonian 
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The Occultation of Regulus by Venus in July 


GERARD DE VAUCOULEURS, Harvard College Observatory 


HE PLANET VENUS occulted the 
Te deccengieede star Regulus — Alpha 

Leonis —on July 7, 1959. This very 
rare phenomenon was observed from Eu- 
rope, Asia, and Africa, with less favorable 
conditions occurring in eastern North and 
South America. 

As reported in this magazine for July 
(page 483), Harvard Observatory organ- 
ized several expeditions to various ob- 
servatories in southern Europe and the 
Near East, and arranged co-operative ob- 
serving in South Africa and India. At a 
number of these locations visual, photo- 
graphic, and photoelectric observations 
were successfully carried out. 

At the time of occultation, as seen from 
southern Europe, Venus was close to me- 
ridian transit and about 30 degrees from 
the zenith. In South Africa, it was about 
one hour west of the meridian and 35 de- 
grees from the zenith, while in Asia Minor 
it was two hours past the meridian. The 
phenomenon was therefore ideally placed 
these parts of the 
was central for 


for observation in 
world. The occultation 
observers in the middle of Africa, nearly 
grazing in Scandinavia and western Rus- 
sia. An intermediate chord of the disk of 
Venus was intercepted by the path of the 
star for observers in southern Europe. 

Venus’ apparent diameter, as given in 
the American Ephemeris, was 28.3 seconds 
of arc, with the crescent’s line of cusps 
at a position angle of 20.0 degrees. The 
planet’s motion was in position angle 
118.02 degrees. One or more of the fol- 
lowing observing programs were at- 
tempted at each of the Harvard expedi- 
tion stations. 


Visual. In order to determine the exact 
path of the star with respect to the plan- 
et’s disk, micrometer measurements were 
made of the successive positions of Regu- 
lus in relation to the horns of the crescent. 
These measurements would indicate the 
position angles of the points of contact on 
the limb of the planet. In addition, the 
various phases of the disappearance and 
reappearance of the star were to be timed 
as accurately as possible. 


Photoelectric. Observations with a pho- 
toelectric photometer and a time record- 
ing device were very desirable, as they 
would provide a light curve of Regulus 
during the critical seconds that it was 
passing behind the upper layers of Venus’ 
atmosphere. Differential refraction caused 
a weakening of the star’s light and pre- 
sented a unique occasion to determine the 
scale height from it. The scale height is 
defined by the formula 

H = RT/mg, 

where R is the universal gas constant, T 
is the mean absolute temperature in the 
observed region of the atmosphere of 
mean molecular mass m, and g is the ac- 
celeration of gravity at Venus’ surface. 
From H the ratio of mean temperature 
to molecular weight at the observed level 
above the planet’s surface can be com- 
puted. 

The photoelectric measures were se- 
cured through very small field diaphragms 
isolating the image of the star, aided by 
interference filters passing only a narrow 
band of the spectrum centered on the 
ionized calcium K line in the near ultra- 
violet. Since Regulus is a hot star of spec- 




















The relative positions 
of Venus and the sun at 
the time Regulus was 
occulted are seen here 
projected onto the 
earth. The sun was on 
the meridian _ slightly 
west of longitude 30°, 
while Venus was near 
the zenith in northern 
Nigeria. The equator is 


complete circle. The arc 
from Greenland to 
Thailand marks the 
northern limit of visi- 
bility of the occultation, 
which was seen under 
unfavorable circum- 
stances in North Amer- 
ica due to the low alti- 
tude of Venus. 
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indicated by the nearly 





Venus and Regulus as they appeared 

a few seconds before the star vanished 

at the dark limb of the planet. Owen 

Gingerich obtained this picture at 

American University Observatory in 

Lebanon. It is a composite print of 
several negatives. 


tral type B7, it has no K absorption line 
in its spectrum, being bright in that re- 
gion. Venus and the earth’s atmosphere, 
on the other hand, reflect the solar spec- 
trum, which has a very strong K line and 
is dark where Regulus is bright. The fil- 
ters, therefore, increased the contrast be- 
tween the star and its sky background. 

In addition to photometers already 
available at some of the observatories, 
three of them were specially designed and 
built in the Harvard Observatory work- 
shop under the supervision of H. C. In- 
grao. The interference filters were made 
by Baird-Atomic, Inc., to transmit about 
50 angstroms between half-maximum 
points, their peak transmission being 
about 50 per cent. 

Cinematography. Motion pictures were 
taken through red or blue filters, depend- 
ing on whether the telescope was visual or 
photographic. At frame rates of the order 
of four to six per second or more, the film- 
ing was to start about one minute before 
disappearance, then be interrupted until 
one minute before reappearance. The 
emulsions were Eastman Tri-X or I-D (2) 
for red light, and I1-O or 103-O for blue 
light. Most stations used N-9 cameras lent 
by the Air Force Cambridge Research 
Center, which, along with Boeing Air- 
plane Co., supported the Harvard pro- 
gram. Nikor Co. lent eight 16-mm. film 
processing units. 

Although full reports have not been re- 
ceived, some preliminary information is 
available from the Harvard expeditions 
and from other observatories. 

















At Boyden Observatory, Union of South 
\frica, a photoelectric record was_ se- 
cured by H. Haffner and his staff, using 
the 60-inch reflector stopped down to 17 
inches, a K-line filter, and a field dia- 
phragm of five seconds of arc. The 13- 
inch photographic refractor was also used 
for photometry, with a blue filter and 
nine-second diaphragm. Somewhat over- 
exposed film was obtained with an N-9 
camera attached to the 10-inch photo- 
graphic refractor. Overcast skies pre- 
vented observations by F. Franklin at the 
27-inch refractor of the Lamont-Hussey 
Observatory. 

In Beirut, Lebanon, at the observatory 
of American University, O. Gingerich and 
his group made a long series of micrometer 
observations with the 5-inch finder tele- 
scope. Operation of the camera on the 
12-inch refractor was begun prematurely, 
because of interference by passing clouds, 
and the disappearance was missed by a 
few seconds. 

Harvard director Donald H. Menzel 
had gone to the Astrophysical Observa- 
tory, Catania, Sicily, at the invitation of 
M. G. Fracastoro. Satisfactory visual ob- 
servations of both immersion and emer- 
sion were made with the 12-inch visual re- 
fractor. M. Snowden, who operated the 
motion-picture apparatus on the 13-inch 
photographic refractor, found his film 
hadly fogged by hazy sky. 

Rain and overcast skies prevented all 
observations at the Vatican Observatory’s 
Castel Gandolfo station, where J. Wol- 
bach and J. Noyes were located, while 
similar conditions prevailed at Asiago, 





On the left is Mr. Gingerich at the Air 

Force N-9 camera used for motion pic- 

tures. It was attached to the 12-inch 

srashear refractor of American Uni- 

versity. At the right Mark Lesley is 

making micrometer observations with 
the 5-inch guide telescope. 





where F. West was stationed. But at the 
fourth Italian station, at Merate near 
Milan, R. Doyle and H. Ocker reported 
valuable movies with the large visual 
refractor. Photoelectric observations were 
not possible through the 40-inch reflector. 

Director R. Carrasco received a number 
of observers at the University of Madrid 
Observatory in Spain. The weather was 
good, but Mr. Ingrao’s camera mechanism 
failed at the critical time. Visual timings 
were procured, however. Smithsonian 
Astrophysical Observatory astronomer J. 
A. Hynek’s personal observations were 
visual (not photoelectric as implied on 
page 554 last month), with a 5-inch tele- 
scope. R. Hosfeld and G. Nielson, mem- 
bers of his party, used the twin primary 
telescope of the observatory for photo- 
electric and photographic observations, 
being bothered by local seeing conditions 
and by mechanical difficulties. 

Dr. Hynek was in a separate dome only 
100 yards from the main one, yet his 
seeing conditions at occultation time were 
excellent, attesting to the local nature of 
atmospheric “boiling” in that case. To 
guard against mechanical failure during 
the visual timings, he used two tape re- 
corders and two independent sets of time 
signals, as well as a stop watch. Duration 
of the occultation was 11 minutes, 4.4 
seconds, with mid-occultation at 14:25:09 
Universal time. 

Mr. Hosfeld obtained a photographic 
record, using a K-line filter, with indi- 
vidual time frames one second apart and 
very close to the immersion and emersion. 
The photoelectric program was, however, 
unsuccessful. 

At the Péridier Observatory, Le Houga, 
France, the Harvard observers (Antoi- 
nette de Vaucouleurs, R. Levy, and the 
author) were favored by clear skies. I se- 
cured good visual timings with the 8-inch 
visual refractor, while a photoelectric light 
curve was simultaneously obtained 
through an 8-inch photographic refractor 
on the same mounting. A K-line filter and 
eight-second diaphragm were used. The 
N-9 camera was attached to a 12-inch re- 
flector, but the film jammed after running 
only a few feet. 

This brief listing of the fortunes and 
mishaps at the various stations can hardly 
indicate the enormous amount of hard 
work by the expedition members and the 
Harvard and Smithsonian staffs in prepar- 
ing the program. The observers had to 
work strenuously during the precious few 
days available to set up and test their 
equipment on location, but at all the sta- 
tions the directors and staffs spared no 
effort to insure success. 

Other reports received recently indicate 
that clouds interfered with observations at 
the Union Observatory, Johannesburg, 
South Africa, where W. S. Finsen had 
made excellent preparations for filming 
the occultation through the 26}-inch 
visual refractor. Visual timings, however, 
were obtained at the Hartebeespoort An- 
nex by T. Walraven, J. A. Bruwer, and 











Despite interference by clouds, W. S. 
Finsen and his staff at the Union Ob- 
servatory in South Africa were able to 
obtain these pictures of Venus and 
Regulus. The 264-inch visual refractor 
was used. At the top, Regulus is seen 
prior to its disappearance. In the mid- 
dle, Regulus has just reappeared after 
having been occulted for approxi- 
mately 13 minutes. The other observ- 
ing sites in South Africa included the 
Boyden Observatory, in Bloemfontein, 
and the Lamont-Hussey Observatory. 


their colleagues. Cloudy weather also pre- 
vailed at the National Observatory in La 
Plata, Argentina. 

Among European observers, many of 
whose timings have been announced in 
International Astronomical Union circu- 
lars, was M. Minnaert, of the Sonnenburg 
Observatory, Utrecht, Netherlands, who 
writes: 

“The occultation of Regulus by Venus 
was observed at Utrecht under good con- 
ditions, the sky being entirely clear. Two 
telescopes were used, a 25-cm. Merz re- 
fractor and a 40-cm. reflector. In the re- 
fractor, at 14:21:23 UT, Regulus’ image 
became blurred, fainter, and at 14:21:31.4 
it disappeared. At 14:29:25.2 the star was 
again visible, the first seconds after its 
apparition probably having been missed. 
For another three seconds the brightness 
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The building and dome of the 8-inch refractors at Peridier Observatory. The 
photographs on this page are from the author’s Kodachromes. 


of the star seemed to increase further. 

“In the reflector the image appeared 
blurred and fainter at 14:21:21.4, with dis- 
appearance at 14:21:31.2. Regulus reap- 
peared at 14:29:22.5, and no increase in 
thereafter. ‘The 
well 


brightness was noticed 
moment of 
established. 
about 85 feet 

In the absence of complete reports from 


immersion seems very 
Che two telescopes were only 


from each other.” 


the various Harvard expeditions, I can 
only discuss in detail our work at the 
Péridier Observatory. ‘The director, M. J. 
Péridier, generously placed his personnel 
at our disposal and gave us enthusiastic 
Our success resulted consider- 


assistance. 





ably from his preparations in advance of 
our arrival. 

The bright yellow crescent of Venus 
and the dancing, twinkling image of 
Regulus made a pretty sight on the blue- 
gray background of the daytime sky, as 
seen with a power of 300 through the 
micrometer attached to the 8-inch visual 
refractor. However, the had 
little time to enjoy the spectacle, for with 
one hand he operated the pushbuttons 
for the right-ascension slow motion to 


observer 


keep the star centered on the crosshairs, 
and in the other hand he kept ready the 
bell-type button used to signal and record 
on the tape the quick succession of events 
during the occultation’s fading phase. 
Obstruction by the wires 
and irregular seeing — often poor, occa- 
sionally continual 
fluctuations in the apparent brightness of 
Because of this and the unavoid- 


micrometer 
improving — caused 


the star. 
able element of surprise, the very begin- 
ning of the fading phase was missed, and 
I first noticed that the star was fading 
at about 14:20:11 UT, when it had al- 
ready dropped by about one magnitude, 
according to the photoelectric recording. 
In a matter of about two or three seconds 
the star was gone. 

We immediately sent word to the other 
group of observers at the 12-inch reflector 
to stop filming. Unfortunately, as it 
turned out later, and to Mr. Levy’s great 
dismay, the camera had stopped recording 
much earlier because of a malfunction of 
the magazine. 

Then, during the interval between im- 
mersion and emersion, we telephoned 


Three instruments were used for the 
Peridier Observatory work. At the left 
is the 12-inch reflector carrying an 
N-9 camera at its Newtonian focus. At 
the right, the author observes visually 
through one 8-inch refractor, while 
the other is used for obtaining the 
photoelectric records. 
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Paris Observatory to obtain from its talk- 
ing clock an additional check on our 
mean-time clock. The clock signals were, 
of course, carefully and repeatedly com- 
pared with radio time signals both before 
and after the event. We simultaneously 
impressed on a four-channel Brush re 
corder the short-wave time signals from 
BBC in London and MSF at Rugby, Eng 
land, from WWYV near Washington, D. C., 
and from the Paris Observatory talking 
clock. 

Resuming the visual watch with the 8 
inch, I first uncertainly suspected the 
star, very faint in the boiling zone at 
the bright limb of Venus, but only at 
14:30:29.4 was the first definite glimpse 
obtained. It then grew in brightness rap- 
idly and was clearly visible at full bright- 
ness, still touching the limb, about two 
later. It was clearly separated 
from the limb at 14:30:38. The times of 
these various phases listed in the table are 


seconds 


provisional, subject to possible minor re- 
visions after final reduction of the tapes. 

The photoelectric light curve of the im- 
mersion was secured through the K-line 
filter and a 0.l-mm. (7.8 seconds of arc) 
field diaphragm accurately located in the 
focal plane of the 8-inch photographic 
refractor. ‘The photocurrent due to the 
background light of the blue sky, received 
by an EMI end-on 13-stage photomulti- 
plier, was balanced out by means of mer- 
cury batteries and a 10-turn potentiome- 
ter. ‘The net deflection from the star 
(about 0.05 microampere) was recorded 
with suitable sensitivity. ‘The recording 
paper unrolled at a speed of about 21 
millimeters per second during the main 
phases of the occultation. 

Measures of the tape were made at five- 
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Camera Shutter Pbk from the I2-inch Reflector 


The light curve below was derived from this photoelectric tracing of the immersion of Regulus. The photometer was 
attached to the 8-inch telescope. A 0.1-millimeter diaphragm and a K-line filter were employed in these observations. Time 
increases to the right. Harvard Observatory chart. 


millimeter intervals, corresponding to 0.24 — is derived from the theory of differential not central behind Venus as observed in 
second of time. They were normalized to — refraction, as developed by Pannekoek in _ France, the scale height comes out six kilo- 
make the total amplitude equal to 100 1903 and by Fabry in 1929. After correc- meters. This means that in the region of 
units, as plotted here. ‘The smooth curve — tion for the fact that the occultation was the upper atmosphere of Venus traversed 








































ii aa y | , L VISUAL OBSERVATIONS AT PERIDIER OBSERVATORY 
bo, ‘ Long. 0" 0™ 45% west. Lat. 43° 46’ 40” north. 
100 7 Change from star’s 
IMMERSION Universal time normal brightness 
% First noticed star fading 14:20:11.4+ About 1 mag. 
~) Star still fading 12-5 About 1} mags. 
3 i 7 Star vanished 13.6 About 2 mags. 
© EMERSION 
a Star first suspected 14:30:26.3 (?) (Doubtful) 
We sl Pan base glimpse (star faint) ot préion i mags. 
re) - | Star brightening 30. About 1 mag. 
m Still rising (near full brightness) 30.6 About } aan 
y Clearly visible at full brightness 31.4 About zero 
¥ Star 0.6 to 0.7 second of arc from 
. ¥ sj limb of Venus 38= (Clearly separated) 
: PHOTOELECTRIC OBSERVATIONS OF IMMERSION 
Q Percentage of Regulus’ normal brightness 90 fo 50 25 10 5 
“ 60F “| Fading in magnitude 0.11 0.31 0.75 1.50 2.50 ao 
N Universal time 14:20:08.8 10.3 10.8 121 16.7 20.4 
S T | ne ae T  aoeed T ; : 
> q 4 by Regulus’ rays, the density decreases 
uw outward tenfold every 14 kilometers. For 
ic) ‘ comparison, the scale height in the lower 
K Immersion of Regulus atmosphere of the earth is about eight 
& 40k | kilometers. 
™ Photoelectric Light Curve The six-kilometer scale height refers to 
c a region of the planet’s upper atmosphere 
Qa q + some 100 to 150 kilometers above the solid 
= surface. If the “air” of Venus is pure 
x carbon dioxide (molecular weight 44), the 
> mean temperature of this region is about 
= 20:- | 270° absolute (27° Fahrenheit). Detailed 
rN discussion of these observations is now in 
3g progress, but final results will not be avail- 
- a 4 able before several months have passed. 
S © /0-Point Means 
> ° 5-Point Means “Og, In this light curve by the author, the 
ok 00, | plotted points are running means of 
©2064 measures from the photoelectric trac- 
| | | ings at 0.24-second intervals. The con- 
1! 1__t a 1 at : i tinuous curve is theoretical, and corre- 
e) Ss 10 1S sponds to a scale height of six kilo- 
TIME SCALE IN SECONDS meters for the atmosphere of Venus. 
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GETTING ACQUAINTED WITH ASTRONOMY 


TECHNIQUES OF LUNAR AND PLANETARY OBSERVING — I 


HOUGH casual views of the moon 

or Jupiter in a good telescope can 
afford ereat pleasure, these objects offer 
much more to the enterprising observer. 
Regular observation trains the eye, and 
growing familiarity reveals interesting fea- 
unnoticed at first. Soon 
that the moon and 


interesting ,and 


tures that went 
finds 


many 


the amateur 
planets 
useful observing projects. 

All experts agree that 
excellent optical quality is needed for 
detailed study of planetary surfaces. For 


provide 


a telescope of 


systematic lunar and planetary work, an 
aperture of four to six inches is probably 
the minimum required. The advantage 
of larger aperture is increased resolving 
the ability of the telescope to 
Many experienced 


power 
separate fine detail. 
observers emphasize that 12-inch instru- 
ments greatly outperform smaller ones. 
Very large telescopes, however, can seldom 
be used to full advantage, because of 
image blurring from atmospheric turbu 
lence, a difficulty that is less serious with 
smaller apertures. Whatever size is used, 
the optics should be of the greatest at 
tainable excellence. 

Clyde W. ‘Tombaugh, the discoverer of 


Pluto, strongly recommends the use of a 


long-focus Newtonian reflector for lunar 


and planetary work. Such an instrument 
is relatively free of most optical aberra- 
tions, and is easy to make. A 6-inch mir- 
ror of 90 inches focal length does not need 


to be parabolized; it will perform as well 





VENUS PASSES REGULUS 
IN JULY EVENING SKY 
Although few readers were able to see 
the occultation of Regulus by Venus on 
July 7th, many noted the nearness of the 
planet to this Ist-magnitude star. 
lo show this motion, J. Franklin Camp- 
bell of ‘Tulsa, Oklahoma, combined two 
photographs —one taken at 9:10 p.m., 
Central standard time, July 6th (upper 
image), the other on the 7th at 8:30 p.m. 
CST 


ulus in the center. 


superimposing the images of Reg- 





J. Franklin 


composite 
photo shows Venus passing Regulus in 


Campbell's 


July. North is at the top. 
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One of the more difficult subjects in solar system observing is our nearest 
neighbor planet, Venus. These drawings of its elusive markings were made 
by L. Rudaux. From “Astronomie,” by Rudaux and de Vaucouleurs. 


with a spherical surface as with a parab- 
oloidal one. 

As already indicated above, the begin- 
ning observer should realize that his eye 
needs a great deal of practice before he 
can see much fine detail. His first views 
of Mars, for example, may reveal only a 
tiny ocher disk with a hint of some darker 
markings. But during repeated observa- 
tions over an interval of months or years, 
he will acquire the ability to see much 


more, 


KINDS OF OBSERVATIONS 


Drawings of the planets or of lunar 


surface features are of particular im- 
portance, and it is worth while to acquire 
some skill in making them. ‘The method 
of pencil sketching explained by R. G. 
Coutchie on page 450 of the June, 1959, 
issue can be applied to the planets as well 
as to the moon. You wish to 
try other art materials, litho 
graphic pencils and _ pastels. 

In sketching the moon, it is best to 


may also 


such as 


Mars as drawn by Sadao 
Murayama in Japan on 
April 27, 1950, at 20:45 
Universal time, using 
an 8-inch telescope and 
a magnification of 275x. 
At the center of the 
disk, the dark Nodus 
Laocoontis complex is 
well developed, while 
three large clouds are 
to be seen, at the east 
and west limbs of the 
planet. South is at the 
top; at the bottom, the 
north polar cap is 
visible. 
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choose for your subject a limited region, 
for example an individual crater, instead 
of the entire moon. The drawing is made 
while at the eyepiece, and, if it is to have 
any scientific value, should never be al- 
tered afterward to secure better agree- 
ment with the supposed appearance of 
the subject. Outlines of planetary disks 
or of lunar craters not too near the limb 
may be made beforehand to save time 
at the telescope. With their aid, the 
observer can depict Jupiter with its 
proper orientation, or Saturn and the 
rings tilted by the correct amount. 

Series of drawings are valuable. ‘They 
may be used to record rapid changes in 
the bands of Jupiter, the night-to-night 
alteration in the appearance of a lunar 
crater as the solar illumination changes, 
or the motions of Martian clouds. 

Even if the novice finds that his first 
drawings show little detail, he should 
feel satisfied if they have correct propor- 
tions and positions of surface markings. 
A drawing is not a pictorial description 

















With a 12-inch reflector, Thomas A. Cragg, of Pasadena, California, made this 
drawing of Saturn on June 5, 1954, at 6:50 UT, using powers up to 336. 


only, but might also be measured later 
to obtain further information. 

Observers of Jupiter, Mars, and Saturn 
should include the timing of central me- 
ridian transits in their programs. Because 
Jupiter rotates on its axis in less than 
10 hours, its surface features shift rather 
rapidly across the disk, from right to 
left as seen in an inverting telescope by a 
Northern Hemisphere observer. It is 
possible to tell within a minute or two 
when a particular marking passes the 
planet’s central meridian (the shortest 
diameter of Jupiter’s elliptical disk). Ama- 
tcur timings of such transits are particu- 
larly sought by the Association of Lunar 
and Planetary Observers (ALPO) and the 
sritish Astronomical Association (BAA), 
for they are the basic data from which 
the complex pattern of currents in Jupi- 
ter’s atmosphere can be charted. 

3ecause Conspicuous spots appear rare- 
ly on Saturn, the rotation periods of that 
planet in different latitudes are only im- 
perfectly known. If an amateur is for- 
tunate enough to detect any prominent 
temporary marking on Saturn, he should 
make a particular effort to time its cen- 
tral meridian transits. In the case of 


Mars, transit observations can supply use- 
ful information about areographic (Mar- 
tian) longitudes of surface features, and 
can be compared with older transits to 
study the rotation period of the planet. 





Jupiter, the largest of the planets, has 
a complicated banded surface that 
shows well in this photograph taken at 
3:51 UT on March 19, 1956, by H. H. 
Selby, San Diego, California. 





Estimates of the relative intensities of 
markings on the moon’s or a planet’s sur- 
face offer an interesting program. Such 
estimates are made numerically. The 
classical visual scale of brightnesses of 
lunar features (0 = black, 5 = light gray, 
8 = white, 10 = dazzling white) may be 
adapted to the planets. This technique 
can be used to study variations in the 
belts of Jupiter and Saturn, or seasonal 
changes on Mars. 

Related to the intensity estimates but 
simpler to make are those of conspicuous- 
ness. Thus, the relative conspicuousness 
of the belts of Jupiter may be obtained 
by inspection, or by noting the order in 
which these markings become invisible 
as the eyepiece is moved out of focus. 
The problematical changes in visibility 
of the tiny white spots on the floor of 
the lunar crater Plato can be profitably 
studied by keeping systematic records of 
their relative conspicuousness. 

The colors of lunar and planetary fea- 
tures are an interesting but rather diffi- 
cult field of investigation. There are so 
many causes of false or varying im- 
pressions of color that much caution is 
needed. Only reflectors should be used 
for color estimates, and the planet should 
be in a clear, dark sky. 

Commercial color filters with known 
transmission characteristics are very help- 
ful in improving the reliability of esti- 
mates of various hues. A yellow cloud in 
the atmosphere of Mars, for instance, will 
appear brightest when viewed through a 
yellow filter, and dimmer through a red 
or blue one. In the August, 1958, issue, 
page 517, Charles F. Capen, Jr., de- 
scribed filter techniques for planetary 
work, and there is an article on lunar 
colors by V. Axel Firsoff on page 329 of 
May, 1958. 

Many projects are open to the fortunate 
observer who owns or has access to a 
filar micrometer. He can measure the 
latitudes of belts on Jupiter and Saturn, 
the changing sizes of the Martian polar 
caps, and the size of the illuminated disk 
of Venus. A very valuable contribution 
can be made by the amateur who under- 
takes systematic determinations of heights 
of lunar features by micrometer measure- 


ments of the shadows that they cast upon 
the surface of the moon. 

Photography of the moon and _ planets 
is a favorite activity of many amateurs. 
Pleasing lunar pictures can be obtained 
with a good 6-inch telescope, but for the 
planets a 10-inch is perhaps the useful 
minimum. Reflectors are usually superior 
to refractors for planetary work, at least 
in amateur sizes, because they are in- 
herently achromatic. The great value of 
a photograph is in affording a permanent, 
objective record, which can be studied at 
any later time, and on which accurate 
measurements can be made. For this 
reason, a careful record should be kept 
of the date and time at which each photo- 
graph is taken, together with data on 
exposure, photographic materials, and 
processing. 

Nevertheless, most lunar or planetary 
observing is visual rather than photo- 
graphic, because much finer detail can 
be seen in any particular telescope than 
can be photographed with it. 

(To be continued) 


EDITOR’S NOTE: This series on lunar and 
planetary observing is prepared from material 
originally written by Walter H. Haas for the 
Astronomical League observing manual (see 


page 219, March, 1958). 





With the 124-inch Springfield reflector 

he constructed, Max Collin, Chicago, 

Illinois, took a series of over 80 lunar 

photographs to procure a few of this 

quality. It shows the south and central 

lunar landscape near last quarter on 
October 20, 1954. 
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FLARE STARS 


Orto Struve, National Radio Astronomy Observatory 


NLY in the neighborhood of the 
O sun is a reasonably complete census 

of the stars possible. Among these 
nearby stars, faint red dwarfs are very 
common and are easily found by their 
large proper motions. Some of them are 
especially interesting, because they under- 
go sudden, short-lived increases in bright- 
ness, earning them the designation flare 
stars. 

One of the first astronomers to record 
such a stellar flare was W. J. Luyten, using 
Steward Observatory photographs taken 
on December 7, 1948, of the proper-motion 
star L726-8. ‘They revealed that in the 
course of a few minutes the star’s bright- 
ness had risen two or three magnitudes. 

Earlier that year, at Luyten’s sugges- 
tion, the same star had been observed 
spectrographically at Mount Wilson Ob- 
servatory by A. H. Joy and M. L. Huma- 
son. The image in the focal plane of the 
100-inch telescope was double, showing 
the star to be a close visual binary. The 


Recently M. Petit compiled a list of 20 
objects of the UV Ceti type. In general, 
the spectra of flare stars are between dM2 
and dM6, but at least one is of type K2. 
All normally have emission lines of hydro- 
gen and ionized calcium. During the flare 
outbursts the hydrogen lines are strength- 
ened, emission lines of neutral and ionized 
helium and singly ionized iron become vis- 
ible, and the continuum in the ultraviolet 
is enhanced. All stars of this type are in- 
trinsically faint, and are located on or near 
the main sequence of the Hertzsprung- 
Russell diagram. 

Flares occur at irregular intervals and 
their amplitudes vary greatly in any one 
star. For instance, the outbursts of UV 
Ceti are usually about one or two magni- 
tudes; but in September, 1952, two out- 
bursts separated by one week had ampli- 
tudes of 3.4 and about six magnitudes. In 
the former the decline to normal bright- 
ness lasted only eight minutes, but in the 
latter it took nearly two hours. 








A photometric tracing 








by P. Roques, Griffith 

D Observatory, on Octo- 

ber 29, 1952. A-B is a 

ehh ald oc ecthhtea hl aeha a wh preliminary surge, the 
SKY CB A ied main flare rising from 

C to D in seven seconds, 

wY Cer! 3 a 1.6-magnitude change. 

This and the graph be- 

. : , ‘ , , F : : , ' , low are from “Publica- 
seus aan ese as pare haan tions” of the Astronomi- 
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spectrum was typical of a dwarf M5 star, 
but had strong emission lines of hydrogen 
and ionized calcium. On September 25, 
1948, however, bright lines of neutral 
and ionized helium appeared, and_ the 
violet-ultraviolet continuous spectrum was 
strengthened. 

During this exposure, which lasted 144 
minutes, Joy and Humason noted an in- 
crease in brightness of the system. They 
stated: “The change in spectrum and 
brightness was doubtless similar to that 
observed by Luyten on December 7 of 
the same year. Luyten suspects that the 
flare-up was due to line emission originat- 
ing in the fainter star of the pair; our evi- 
dence indicates that the increased bright- 
ness arose mostly from the continuous 
spectrum.” 

The fainter component of L726-8, now 
known as the flare star UV Ceti (see page 
440, June issue), is the prototype of this 
class of variables, though previously A. 
van Maanen had reported two other red 
dwarfs that undergo transitory increases 
in brightness. These stars, WX Ursae 
Majoris and Ross 882, had not received, 
however, the attention they deserved. 
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cal Society of the Pacific. 


Although the outbursts are not periodic, 
each flare star has its own characteristic 
mean interval, amounting to around 1.5 
days for UV Ceti. Between the flares of 
this star, irregular but continuous varia- 
tions with a total amplitude smaller than 
0.8 magnitude and a mean interval of 
about 30 minutes have been recorded. 

One very interesting property of flares 
is the great rapidity of the increase in 
brilliance. During the outbursts of Sep- 
tember, 1952, UV Ceti brightened by 
about a quarter of a magnitude per sec- 
ond! This was 500 times faster than the 
rise in brightness of Nova Aquilae 1918. 
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The greatest stellar flare known. At 
Belgrade Observatory, V. Oskanjan 
observed this 250-fold increase in light 
of UV Ceti on September 25, 1952. 


flare frequency of a particular star changes 
slowly with time. V. Oskanjan reported 
at the 1956 Burakan symposium on non- 
stable stars that no flares of UV Ceti were 
seen in the observing seasons 1949-50, 
1953-54, and 1954-55, but that they were 
numerous from 1950 to 1953. As Petit has 
remarked, “the number and the violence 
of the outbursts . . . are, like the chromo- 
spheric eruptions of the sun, subject to a 
cycle whose duration is a property of each 
star.” Unfortunately, we do not have 
enough observations to establish flare-star 
activity cycles resembling the 11-year cycle 
of the sun’s activity, though six or more 
years has been suggested for UV Ceti. 

Since the outbursts are easily observable, 
and the stars listed in the table are rela- 
tively bright, amateur astronomers could 
make a very important contribution to 
astrophysics by providing the large amount 
of observational data needed to determine 
these periodicities. 

There is very little doubt that stellar 
flares are physically the same as those of 
the sun (see page 544, August issue). From 
the spectra of flare stars, several investiga- 
tors have estimated the temperatures of 
the disturbed regions to be of the order 
of 10,000° absolute. The normal, undis- 
turbed surface of a flare star has a tem- 
perature of about 3,000°. With Planck’s 
law of radiation, we can calculate that the 
visual surface brightnesses of the dis- 
turbed and undisturbed regions are in the 
ratio of 500 to one. 

In an ordinary stellar flare, where the 
brightness rises by about 1.5 magnitudes, 
the integrated luminosity of the star has 
only increased by a factor of four. There- 
fore, T. Walraven concludes that during 
such a flare the area of the star affected 














There are some indications that the — by the disturbance represents only 4/500 

= a 
wp OFF EQ PEGASI| 
ee 
N : 0.2F 
GF ig 

= 0.0OF 

1 1 i i l 1 1 1 1 1 1 1 i 1 1 1 it 1 
ah 4om 42m 44m 46m 48m 50m 52M 54m sem 


UNIVERSAL TIME 
P. Roques observed this small flare of EQ Pegasi on September 5, 1954. Its onset 
was much more gradual than for either of the UV Ceti outbursts shown above. 
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VARIABLES OF THE UV CETI TYPE LISTED BY MICHEL PETIT 


Star Name R.A. (1950) Dee. 

h m , 
Wolf 47 G 57:0 +61 50 
UV Ceti 1 34.0 18 28 
V371 Orionis 5 28.6 + 1 53 
PZ Monocerotis 6 43.2 + 1 13 
YZ Canis Minoris 7 39.5 + 3 48 
BD +33°1646B 8 02.6 +33 06 
AD Leonis 10 14.2 +20 22 
Wolf 359 10 51.6 + 7 36 
WX Ursae Majoris 11 00.5 +44 02 
V645 Centauri 14 22.8 —62 15 
BD + 55° 1823 16 14.9 +55 32 
Ross 867 17 16.1 +26 36 
BD +51°2402 18 31.6 +51 39 
V1216 Sagittarii 18 43.6 =-23 57 
W1130 20 02.7 +54 10 
BD — 32°16135 20 35.6 —=32 uy 
DO Cephei 22 24.4 +57 12 
BD — 21°6267B 22 33:5 —2) U6 
EV Lacertae 22 42.6 +43 49 
EQ Pegasi 23 26.7 +19 23 


or about one per cent of the entire surface. 

Of course, the temperature of a very 
violent flare may easily be much higher 
than 10,000°, and the ratio of surface 
brightnesses may be greater than 500. 
Moreover, the integrated luminosity may 
increase by more than four times. For 
example, the 1952 increase of six magni- 
tudes in the brightness of UV Ceti cor- 
responded to a factor of 250. But, even 
for this violent flare, the affected area 
may have been only a small fraction of 
the star’s surface. 

Flares on the sun are often very strong 
emitters of long-wave radio energy. Hence, 
with a radio telescope tuned to a particu- 
lar frequency, we can measure the inten- 
sity of the radiation coming from a dis- 
turbed solar patch. Knowing this inten- 
sity, we can assign a “radiation tempera- 
ture” to the flare region. This is the 
temperature that a perfect radiator (black 
body), similar in dimensions to the dis- 
turbed area, would need in order to 
radiate the same intensity at the frequency 
at which the measurements were made. 

The radiation temperature is usually 
not the real temperature of a disturbed 
patch. The two would be the same only 
if such an area were optically very thick 
and isothermal — of uniform temperature. 
In reality, solar flares are optically thin. 
Nevertheless, the concept of radiation tem- 
perature is useful in many applications. 



















App. Mag. Change Abs. Mag. 
(Photovis.) in Mag. Spectrum (Visual) 
13.7 ? M3e 13.5 

12.9 5 M5.5e 15 
TE? 1.8 M3e 

9.5 0.7? K2e - 
11.6 1.4 M4.5e 120 
11 ( Moe 8.6 
9.5 0.5 MA4e 11.1 
135 1 M6e 16.5 
14.8 1.8 M5.5e 16.0 
11.3 1 M5e th to. 
10.1 0.5 M1.5e 8.4 
13.4 1 M5e 13.4 
8.3 : K6e 8.0 
10.5 0.4 M4.5e 13.3 
12:2 ? M3e 11.0 
E25 is M3e 12.4 
11.4 1.5 M4.5e 13.3 
10.2 ? M4.5e — 
10.2 2 M4.5e 88.7 
11.3 0.35 M4e 11.1 


During the great solar flare eruption of 
March 8, 1947, the radiation temperature 
of the disturbance was reported to have 
been greater than 10” degrees. If we as- 
sume that 10" degrees was reached at a 
frequency of 60 megacycles per second, 
corresponding to a wave length of five 
meters, then Planck’s radiation law indi- 
cates that the total amount of energy re- 
ceived on the earth from this active region 
was 10°" watt per square meter per cycle 
per second. 


In an Orion nebula sur- 
vey at Padua Observa- 
tory, U. Dall’Olmo dis- 
covered two new flare 
stars in January, 1958. 
One, indicated by the 
arrows, increased 3.2 
magnitudes within about 
an hour. From the Ital- 
ian journal “Coelum.” 


But the resolving power of our best 
radio telescopes is too small to observe 
only the disturbed area — what we measure 
is the total energy from the entire sun. 
Optical observations suggest that during 
a violent solar flare only about one per 
cent of the solar disk brightens, while 
99 per cent remains quiescent. We con- 
clude that the radiation from the entire 
quiescent sun at five meters was of the 
order of 1/100 the value of 10°" observed 
during the flare, or 10™. 

How does this compare with the ordi- 




















o2st ’ nary thermal emission of a black body 
having a temperature of 6,000° — the de- 
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or 10°" watt per square meter per cycle 
per second. ‘Thus, even though only one 
per cent of the solar surface is affected 
during a flare, the five-meter radio emis- 
sion is increased to more than 10,000 
times that of the photosphere alone. 

Suppose now that the flares of UV Ceti 
resemble the sun’s and occupy one per 
cent of the star’s surface. The distance 
of the sun from us is 1.5 « 10° kilometers, 
while UV Ceti is 2.6 parsecs or 8 x 10" 
kilometers away. Because of the inverse 
square law for the propagation of radia- 
tion, the observed emission from UV Ceti 
during a violent flare should be about 
3 x 10" times weaker than that of the 
disturbed sun, or 3 10° watt per square 
meter per cycle per second at five meters. 
According to I. $. Shklovsky this amount 
of radiation could be detected with exist- 
ing radio telescopes. 

Similar considerations, of course, apply 
to other nearby flare stars. While we have 
assumed that stellar flares closely resemble 
those actually observed on the sun, at 
times the stellar outbursts are probably 
far more violent. Thus, there is every 
reason to search for radio emission among 
the nearer flare stars. 

As far as I know, no such observations 
have yet been made. The difficulty is that 
really violent outbursts are rare as well 
as unpredictable, even in UV Ceti. But 
perhaps with a larger radio telescope, like 





the 140-foot paraboloidal antenna now 
under construction for the National Radio 
Astronomy Observatory, some of the less 
intense stellar flares will be recorded. 

All of these ideas have been repeatedly 
advanced by A. Unséld, whose discussion 
in the 1955 edition of Physik der Sternat- 
mosphdren should be read by every radio 
astronomer. It may even be that he was 
correct in his attempt to explain a large 
fraction of the diffuse radio radiation of 
the Milky Way galaxy in terms of the in- 
tegrated effect of a very large number of 
radio stars, many supposedly in the flare 
stage at any given time. 

But his proposal has been severely criti- 
cized by Shklovsky, who argues that no 
matter how we modify the model of stel- 
lar distribution of the galaxy, we would 
require many more radio stars than the 
total number of all stars, in order to ac- 
count for the diffuse radio radiation. 
R. Hanbury Brown believes that most of 
this radiation may come from peculiar 
galaxies that are photographically faint. 
But he considers that some part of the 
diffuse radiation may actually originate 
in a large nuinber of real radio stars. 
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NEWS 


COSMIC ABUNDANCES 

During the last few years nuclear plhysi- 
cists have found the semiempirical cosmic 
abundance table derived by H. E. Suess 
and H. C. Urey of great value in deter- 
mining the relative importance of various 
mechanisms of element formation in the 
stars. ‘This table is based primarily on 
analyses of chondritic meteorites, together 
with Suess’ hypothesis that the abundgnces 
of elements of odd mass number should 
lie on a smooth curve. 

It has recently become apparent that 
certain elements are either over- or under- 
meteorites for no 
reason. Not only do 
some nonvolatile ele- 
determina- 
differ from 


abundant in chondritic 


obvious chemical 
the abundances of 
ments disagree with similar 
tions for the they 
predictions of the theory of nucleogenesis 
in stars. ‘Vherefore, A. G. W. Cameron, 
\tomic Enerey of Canada, has revised the 
make it consistent 


sun, but 


Suess-Urey table to 
with his nucleogenesis calculations and, 
possibly, to throw additional light on 
abundance discrepancies in meteorites. 
The most changes were 
made in the region of the rare earths and 


of lead. The abundance peak for the 


substantial 


NOTES 


former section (at mass number 165) now 
appears broader, more prominent, and 
more syminetrical than previously, while 
the lead abundance has been increased to 
more than 40 times that given by Suess 
In addition, isolated changes 
were made in a few other cases. 

The details of this work appear in the 
May issue of the Astrophysical Journal, 
from which the table below is reprinted. 


and Urey. 


COMET GIACOBINI-ZINNER 

The comet associated with the great 
meteor shower of 1933 and 1946 was not 
observed on its previous return to the sun, 
in 1953. It is in the sky once more, how- 
ever, having rediscovered at the 
Flagstaff station of the U. S. Naval Ob- 
servatory by Elizabeth Roemer. 

On April 10th she searched unsuccess- 
fully for Giacobini-Zinner; it must have 
been fainter than the photographic limit 
of the 40-inch reflector, magnitude 20.5. 
But on a plate taken May 8th it appeared 
as a starlike object. In order to keep its 
faint light concentrated in one spot, Dr. 
Roemer moved the telescope during the 
Thus, the stars in the field 


been 


exposure. 
are streaks. 


COMPARISON OF ABUNDANCES OF ELEMENTS IN TABLE OF SUESS AND UREY AND IN 


Suess-Urey | Cameron 





PRESENT ADJUSTMENT, BOTH RELATIVE TO SI = 106 


Element 








BEES 96,5010 4.0010" 2.5010" 44 Ru....... 1.49 | 0.87 
2 He... | 3.08109 3.80109 45 Rh.... 0.214 0.15 
Sias...3 100 100 46 Pd.. | 0.675 0.675 
4 Be... 20 20 47 Ag.......| 0.26 0.26 
58... 24 24 ASIC. ok oa 0.89 | 0.89 
| eae 3.5 «108 9.3 X108 49 In. | 0.11 0.11 
TN. 6.6 108 2.4 108 50 Sn.. 1.36 WRK: 
SO.. 2.15107 | 2.5 x107 51 Sb........] 0.246 0.227 
ee 1600 | 1600 52 Te... 4.67 2.91 
10 Ne. 8.6 X10® | 8.0 «105 <* e 0.80 | 0.60 
11 Na. 4.38X108 4.38105 54 Xe.. 4.0 | 3.35 
12 Mg 9.12105 | 9.12105 55 Cs | 0.456 | 0.456 
13 Al | 9.48105 | 9.4810! 56 Ba.. 3.66 3.66 
14 Si 1.00X10° | 1.00108 57 La 2.00 0.50 
i5P 1.00X10' =| 1.00104 58 Ce 2.26 | 0.575 
16S 3.75X10° | = 3.75105 59 Pr... 0.40 0.23 
7c 8850 | 2610 60 Nd. 1.44 | 0.874 
18 A.. 1.5 x10° | 1.5 X105 61 Pm enekeeeeeeeis ere 
19K.. 3160 | 3160 62 Sm... 0.664 0.238 
20 Ca 4.90X10' | 4.9010! 63 Eu. . 0.187 | 0.115 
21 Sc 28 28 64 Gd. 0.684 0.516 
22 Ti | 2440 1680 65 Th.. 0.0956 | 0.090 
23 V 220 220 66 Dy 0.556 0.665 
24 Cr | 7800 7800 67 Ho Otis 1 0.18 
25 Mn 6850 6850 | 68 Er... 0.316 | 0.583 
26 Fe 6.00105 8.5010! | 69 Tm 0.0318 0.090 
27 Co 1800 1800 ae WB sc 0.220 0.393 
28 Ni 2.74105 2.74X10' || 71 Lu... 0.050 (0.0358 
29 Cu 212 212 || 72 Hf... 0.438 0.113 
30 Zn.... 486 202 [eA Ee 0.065 0.015 
31 Ga.. | 11.4 9.05 74.W... 0.49 0.105 
32 Ge... 50.5 25.5 PSURC. cases 0.135 0.054 
33 As 4.0 1.70 || 760s... 1.00 0.64 
34 Se.... | 67.6 18.8 bo. ee | 0.821 0.494 
35 Br 13.4 3.95 | 78 Pt. 1.625 1.38 
36 Kr | 51.3 42.0 | 79 Au. 0.145 0.145 
37 Rb | 6.5 6.50 || 80Hg 0.284 0.408 
38 Sr 18.9 61.0 | 81 TI.. 0.108 0.31 
39 Y, 8.9 8.9 || 82 Pb... | 0.47 21.7 
40 Zr... 54.5 14.2 | 83 Bi.. 0.144 0.3 
41 Nb... 1.00 0.81 90 Th.. A hee 0.027 
42 Mo 2.42 2.42 He 2. 6 or Te 0.0078 
43 Tc. ake eaaeeennebeat tas un svi | | 

| | 
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Comet Giacobini-Zinner is the fuzzy 
object in the center of this recovery 
plate of May 8th, a one-hour exposure. 


By May 28th, the comet was a small 
diffuse spot, and by June 6th had a cen- 
tral condensation, magnitude about 18.7. 
It was first detected visually with the 40- 
inch on July 4th, as a faint, moving, 
diffuse patch near the limit of visibility. 

Comet orbit computers are now im- 
proving the necessarily preliminary pre- 
dictions of the comet’s path made by C. 
Dinwoodie in the 1959 Handbook of the 
British Astronomical Association; these in- 
dicate that at the end of October, when 
Giacobini-Zinner passes perihelion (near- 
ly as far from the sun as is the earth), 
it will be a 9th- or 10th-magnitude object 
in the southern evening sky. 

A meteor shower like that observed in 
1946 cannot be expected, for planetary 
perturbations have increased considerably 
the minimum distance between the earth 
and the comet’s orbit. Nevertheless, Peter 
Millman, in the 1959 Observer’s Hand- 
book of the Royal Astronomical Society 
of Canada, suggests that amateurs main- 
tain a vigil on the night of October 
9-10, especially between midnight and 
dawn, as the peak of the Giacobinids is 
very brief. A strong shower is only a possi- 
bility, however, for the earth crosses the 
comet’s orbit about three weeks ahead 
of the comet itself, whereas in 1946 we 
were some distance behind it, where the 
cometary debris is presumably greater. 





The comet is the diffuse spot near the 
star trail in the center of this 15-minute 
exposure on July 11th, taken without ) 

a filter. U. S. Navy photographs. 




















IN THE CURRENT JOURNALS 

MATHEMATICAL INUTILITY AND 
THE ADVANCE OF SCIENCE, by 
Carl B. Boyer, Science, July 3, 1959. 
“History indicates on the one hand 
that the growth of mathematics and the 
concomitant advance of science are not 
chiefly the result of utilitarian pres- 
sures, but it teaches also that activities 
of mathematicians which once appeared 
to be inconsequential have in the end 
been of far-reaching significance. . . .” 

MICA INTERFERENCE FILTERS 
WITH TRANSMISSION BANDS OF 
VERY NARROW HALF-WIDTHS, by 
J. A. Dobrowolski, Journal of the Opti- 
cal Society of America, August, 1959. 
“This paper deals with the theory, con- 
struction, testing, and applications of 
the mica interference filter. The special 
features of this filter are the very nar- 
row transmission half-widths attainable 
and the comparatively high transmis- 
sions. 

RADIO DETECTION OF SILENT 
SATELLITES, by Clayt Roberts, Paul 
Kirchner, and Dave Bray, QST, August, 
1959. “From the results obtained so 
far, it appears that the observed signal 
disturbances are definitely correlated 
with actual satellite and that 
each satellite builds and carries along 
with it a cloud of ionized particles.” 

RESEARCH IN SPACE, Science, July 24, 
1959. “In the conviction that the chal- 
lenge posed by these unprecedented op- 
portunities for scientific study deserves 
most serious attention, the National 
Academy of Sciences, through its Space 
Science Board, seeks to offer encourage- 
ment to those who wish to take part 
in space research programs. ‘This arti- 
cle is addressed primarily to those scien- 
tists who may not yet have given serious 
consideration to the possibility of ex- 
perimentation in space.” 


passes, 





LICK 120-INCH TELESCOPE 
NEARING COMPLETION 

Final preparations are being made to 
put the world’s second largest optical 
telescope into operation at Lick Observa- 
tory, Mt. Hamilton, California. During 
September, an image tube for the 120- 
inch reflector will be tested, which will 
greatly increase the efficiency of the in- 
strument. The 120-inch wil) join’ the 
world’s largest telescope, the 200-inch at 
Palomar Observatory, in exploring distant 
galaxies and studying stellar evolution. 

The Lick telescope was dedicated in 
special ceremonies on July 16th, after its 
giant mirror had been aluminized. ‘The 
installation was begun in 1947, the past 
six years having been taken up with 
grinding and finishing the mirror (see 
SKY AND ‘TELESCOPE, December, 1957, page 
69). About 24 million dollars were budg- 
eted by the State of California for the 
new instrument and its housing. 








OBSERVING THE SATELLITES 


SoLaR EFFECTS 
ON THE Upper ATMOSPHERE 


EW INSIGHT into the complex 

effect of the sun on the earth’s at- 
mosphere is emerging from correlated 
observations of many kinds. Hitherto we 
have supposed that the air was relatively 
constant in its properties at any given 
height above 100 or 200 miles. Satellite 
observations now have shown in the up- 
per atmosphere a surprising variability 
that is related to solar activity. These re- 
sults are comparable in importance to the 
discovery of trapped cosmic radiation in 
the Van Allen belts, and the two phenom- 
ena now seem to be related. 

Erratic changes in the orbital period of 
Sputnik II were detected early in 1958 by 
Luigi G. Jacchia, Smithsonian Astro- 
physical Observatory. The initial hypothe- 
sis was that the effects came from changes 
in the satellite’s tumbling, but later that 
year the spherical Vanguard I showed 
similar changes in orbital period. It was 
obvious that these came from variations 
in the atmosphere through which the 
satellites were traveling. 

Meanwhile, Jacchia’s graph showing the 
variable rate of change of orbital period 

1958 


120 150 180 210 


for 195781 had been published in Sky AND 
‘TreLrescope (April, 1958, page 278), and 
thus was noted by the German radio as- 
tronomer W. Priester, at Bonn. He called 
attention to the remarkable similarity of 
this curve to measurements of 20-centi- 
meter radiation from the sun made dur- 
ing the same time interval. 

Later, Jacchia showed a correspondence 
between the changing accelerations (rates 
of decrease of orbital period) of Vanguard 
I and Sputnik III. Not only did these 
vary in unison, but corresponded to oscil- 
lations in the solar radiation as measured 
by 10.7-cm. radio waves received from 
the sun (March, 1959, issue, page 249). 

Recently, the Smithsonian astronomer 
has reanalyzed the orbital changes of these 
two satellites, using improved elements, 
and obtained the average decrease in or- 
bital period for each group of 25 revolu- 
tions of the satellites. The curves corre- 
late remarkably well with the 10.7-cm. 
radiation. Other studies have shown that 
this radiation is a good index of solar 
activity. The 27-day periodicity, noticed 
earlier, stems from the period of the sun’s 
rotation. 

There are two unusual points, marked 
1 and 2, in the curve for 195831, where 


Year Days 


240 270 300 330 360 390 





Pt | 


Satellite 1958 &1 — Orbital Ac 





%. 
00%, Pal 
eo 4% 
ee" eeeee? 


. 
. 








celeration . 


. . 
o.° 
o, ote, 























P r 


Satellite 1958 82 — Orbital Acceleration 7 
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As a satellite loses energy due to atmo 


spheric drag, its period becomes shorter 


and it moves faster. This chart compares the orbital accelerations (for intervals 
of 25 revolutions) of Sputnik III and Vanguard I with energy received from the 
sun at 10.7 centimeters. Smithsonian Astrophysical Observatory graphs. 
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Orbital accelerations of 195831 for the times marked “1” and “2” in the diagram on the facing page are compared with values 
of the 3-hour geomagnetic index K,, which increases at times of magnetic storms. 
the drag on the satellite suddenly rose to than that of the Sputnik IIL rocket (128 the energetic protons that might be 


high levels for very short periods of time. 
Phe dates, July 8-9 and September 4, 
1958, coincide with the two major geo 
magnetic that took place 
during the satellite’s lifetime. ‘These mag 
netic storms cach occurred a day after the 


disturbances 


appearance of a solar flare of importance 
% (such a flare covers more than 0.1 per 
cent of the area of the visible solar disk). 

In the July and 
September disturbances in the orbital be 
195861 are shown plotted at 


the graphs above, 
havior of 
intervals of five revolutions, and an index 
of geomagnetic variation is included for 
comparison. 

From the fact that a day elapses be 
tween the appearance of a solar flare and 
the associated geomagnetic storm, it has 
long been recognized that solar electro- 
magnetic (which comes from 
the sun in about eight minutes) is not 


radiation 


directly responsible for these terrestrial 
cllects. 
tons, produce the magnetic phenomena. 
Phus Jacchia concluded from his analyses 
that ellect 195861 
was probably caused by corpuscular radi 


Instead, corpuscles, largely pro 


the acceleration upon 


ation. It is evident from the curves that 
the flare disturbances caused an increase 
of about 40 per cent in the acceleration, a 
value more than twice the 27-day effect 
previously noted. 

Although it did not respond to the 
1958361, the Vanguard 
sphere showed a 12-fold change in 
orbital acceleration July 
October, 1958. “The drag on Explorer I 
(not plotted) doubled during a— similar 
Jacchia surmises that the solar 


solar flare as did 
its 
between and 


period. 
storms may have played a major role in 
this effect also, which leads to the possi- 
bility that there is long-term atmospheric 
storage of corpuscular radiation. 

In a later report: (Scientific American, 
August, 1959, page 37), Robert Jastrow, 
National Aeronautics and Space Adminis- 
tration, concludes that there might be a 
connection between the satellites’ orbital 
behavior and the Van Allen radiation 
The rocket of Sputnik III traveled 
whose inclination was about 


belts. 
in an orbit 
65 degrees to the equator, penetrating 
the horns of the outer Van Allen radia 
tion belt that reach down toward the 
earth’s surface at high geomagnetic lati- 
tudes. The Vanguard sphere, although 
its perigee of 405 miles is much higher 
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miles), is inclined at only 34 degrees and 
does not penetrate the radiation belt. 
Observations from lunar probes have al- 
ready shown that the outer belt is fed 
directly by streams of solar corpuscles. 
Therefore, the effects on both 61 and 82 
can be brought into agreement with other 
phenomena. 

If the high geomagnetic latitude 
tained by 195831 was indeed the cause of 
its quick response to the solar corpuscles 
(and == more 
needed to confirm this theory), it will be 
necessary to modify one common assump- 


observations seem to be 


tion: that only near perigee is there ap- 
preciable drag upon a satellite. During 
both disturbances the latitude 
I95861’s perigee was under 35 degrees, 
nowhere near the auroral region. 
Measurements of other kinds also corre- 
late with these findings. High-altitude 
rocket flights record temperatures over the 
auroral zones warmer than those at com- 
parable heights in middle and lower lati- 
Jastrow and I. Harris find this 
temperature difference, amounting — to 
some 900° centigrade at about 100 miles 
high, to be consistent with the hypothesis 
of heating of the outer Van Allen belt's 
horns by energetic solar particles. ‘This 
heating indirectly leads to increased den 
sity and thus, qualitatively at least, can 
account for the effects noticed by Jacchia. 
Another explanation has also been put 
forward by Jastrow. When a_ satellite 
travels through a cloud of charged par- 
ticles, its metal skin readily picks up elec- 


solar ol 


tudes. 


trons from the surroundings. ‘This causes 
positively charged particles to form a 
cloud around the fast-moving satellite and 
eflectively increases its cross-section. While 
Jastrow and C. A. Pearse had previously 
concluded that this effect would be minor 
if the voltage difference between the satel- 
lite ana its surroundings were only about 
10 volts, the large energy flux now  pos- 
tulated for certain regions of the atmos- 
phere makes it less certain that electrical 
drag can be neglected. 

Balloon flights have carried instruments 
to altitudes of about 20 miles, and some 
of these have shown an increase of about 
10 per cent in the number of solar protons 
emitted in the days following a solar flare 
of importance 3+. Heavy shielding, such 
as an inch of lead, may be required to 
protect occupants of a space vehicle from 
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encountered after a flare. 
LUNAR SEISMOLOGY 


EFORE the first astronaut lands on 

the moon, it is expected that much 
information concerning the nature of the 
lunar environment he will encounter will 
have been telemetered to Earth from un- 
manned lunar probes. ‘These are now 
under development, and NASA has re- 
cently awarded contracts for several lunar 
experiments. 

At Columbia University’s Lamont Ob- 
servatory and the Seismological Labora- 
tory of California Institute of Technology, 
seismometers for detecting moonquakes 
are being devised. Several years will be 
required for the development of a rela- 
tively light, reliable, and rugged instru- 
ment capable of detecting seismic activity 
on the moon. 

When seismographs and other instru- 
ments can be planted on the moon's sur- 
face, we may be able to answer such ques- 
tions as whether the moon has a core as 
the earth does; what lunar rocks are like; 
and how much, if any, radioactive heat is 
being generated in the moon’s interior. 
In addition, the fall of large meteorites 
will produce seismic vibrations that may 
lead to conclusions about the size and 
velocity of the impacting masses. 

Not only is this project dependent on 
the development of seismometers and 
telemetering systems but adequate rockets 
are needed. Probably the Vega will be 
the first United States vehicle capable of 
this mission. ‘This rocket will employ, in 
its two-stage version, a modified Atlas and 
an altered Vanguard power plant de- 
signed to burn during two different por- 
tions of the flight. At present, it is 
planned to use retrorockets to “soft-land” 
the seismometer on the moon. 

Experiments that can be performed 
from orbiting lunar probes or that can 
withstand the full force of an unbraked 
lunar landing will doubtless be tried 
earlier. Contracts have been awarded to 
Massachusetts Institute of Technology for 
measuring the density of electrified gases 
in the moon’s vicinity and to the Naval 
Research Laboratory for measures of the 
moon’s radioactivity. 

MARSHALL MELIN 
Research Station for Satellite Observation 
P. O. Box 4, Cambridge 38, Mass. 














Fig. la (left) shows spray drops on the surface of a Sikhote-Alin iron enlarged 12 times. Fig. 1b (right) is a 20x enlargement 
of individual spherules dispersed on the surface of another Sikhote-Alin meteorite specimen. 


Nonterrestrial Dust on the Earth 


E. L. Krinov, Committee on Meteorites, U.S.S8.R. Academy of Sciences 


Prrvvcrite IES of the physical forms of 
meteorites, in particular of the great 

Sikhote-Alin fall of February 12, 1947, 
have been studied by the writer during 
the past decade. Important data have 
been obtained on the mechanism by which 
meteoric bodies disintegrate when they 
enter the earth's atmosphere at cosmi¢ 
speeds. 

Samples from different meteorite falls 
clearly bear signs of the phenomenon of 
spray. Solidified droplets are distributed 
on the meteorite’s fusion crust in a way 





Fig. 2. Fusion crust on the back surface 

of a Sikhote-Alin specimen, enlarge- 

ment 17x. Note the warty structure 
produced by droplets of spray. 





that indicates they were blown from pro- 
jecting points of the meteoritic body. Fig. 
| shows Sikhote-Alin specimens in which 
the drops form chains or appear as regu- 
lar spheres dispersed over the surface. 
The back surfaces (on the rear side dur- 
ing flight) of some samples have layers of 
these spheres that give a warty structure 
to the fusion crust (Fig. 2). 

This evidence indicates that meteoritic 
bodies disintegrate by the melting and dis- 
persion of their matter as they move 
through the atmosphere at high velocities. 
The minute spray drops immediately cool 
and solidify into little spherules. ‘Those 
captured by the meteorite form the spray 
pattern on its surface described above. 
The majority of spherical drops, however, 
make up the meteor train — the typical 
whitish, long-enduring stripe in the sky 
that marks the trajectory of very bright 
and exploding meteors (Fig. 3). Such 
dust trains are usually of uniform shape 
throughout their length (until distorted 
by upper-atmosphere winds), and this uni- 
formity may result from the similarity of 
the droplet particles in the spray. 

These particles in meteor trains dis- 
perse into the air, and since meteoriti¢ 
bodies from interplanetary space frequent- 
ly invade the earth’s atmosphere it is con- 
stantly laden with meteoric dust. This 
gradually settles on the surface of the 
earth and becomes mixed with the soil. 
Therefore, the clearly defined spray on 
Sikhote-Alin specimens and the unusually 
large dust train (Fig. 4) during the fall 
prompted the author to predict that solid- 
ified little spherules, similar to those on 
the specimen surfaces, should be found in 
the area of that fall (Sky AND ‘TELEsCoPE, 
May, 1956, page 300). 
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First, meteoritic chips were discovered, 
produced by the splitting of large mete- 
orite masses as they struck the rocky 
ground. These particles measure from a 
fraction to several millimeters and, like 
ordinary chips, have irregular, angular 
shapes with large deformations. They 
were usually covered with rust or smears 
of clay or sand (Fig. 5). 

Then, among the meteoritic particles 
were found a much smaller number of 
little spherules, indicated by the arrows in 
Fig. 5. The smallest particle, discovered 
with a binocular microscope at a magni- 
fication of 45. times, is 1/100 millimeter in 
10 millimeter 


oe 


diameter; the largest is 7 








Fig. 3. 


A bolide dust train photo- 
graphed at Chukotka, U.S.S.R., on 
October 19, 1941, by D. Debabov. 


617 











(Vig. 
inside, 


6a). “These spherules are porous 

In addition to these, but much fewer in 
number, there found little hollow 
flask-shaped drops with open necks 


were 


through which their inner cavities could 
(Fig. 6b). Also, there are drop 
shaped, flattened, and other spheroidal 


be seen 


particles. 





The little flasks would be formed when 
the film of melted matter on the mete- 
orite’s surface is strained by the pressure 
of heated gases emitted from the interior. 
\s bits are torn from the surface, spherical 
with characteristic 
fringes along their edges (Fig. 7). 

All this meteoric dust is of a magnetite 
Chis is explained by the 


cavities are formed 


composition. 
oxidation of the drops of melted nickel- 
iron, due to their high temperature and 
the oxygen in the atmosphere. 
Especially large dust trains are left by 
the disintegration of iron meteorites. One 
was seen at the fall of the Boguslavka 
meteorite in far-eastern Siberia on Octo 
ber 18, 1916. Shortly after, the region was 
investigated by O. O. Baklund, a geolo- 
gist, who collected soil samples from the 
holes of two meteorite masses that weighed 


Fig. 4 (left). The fall of 
the Sikhote-Alin iron 
meteorite shower on 
February 12, 1947, as 
painted by P. I. Med- 
vede. All pictures with 
this article are courtesy 
of the Committee on 
Meteorites, U.S.S.R. 
Academy of Sciences. 


Fig. 5 (right), A 100- 
times enlargement of 
meteoritic dust, showing 
the separate spherules 
that are meteoric dust 
(marked by arrows). See 
the text for the distinc- 
tion between the two. 


199 and 57 kilograms. More recently the 
writer has found in these soil samples, in 
addition to a multitude of pieces of mete- 
orite fusion crust, precisely the same type 
of spherules as those in the soil at the 
Sikhote-Alin fall. 

In the summer of 1957, 


A. A. Yavnel 





Fig. 6a (left) shows spherules extracted 
from soil samples taken at the site of 
the Sikhote-Alin fall. Fig. 6b (above) 
is an 85-times enlargement of the little 
hollow flasks also found there. 


studied soil samples from the region of 
the famous ‘Tunguska meteorite, which 
fell in central Siberia in 1908. He found 
meteoric dust in the form of absolutely 


regular spherules (Fig. 8a), as well as 


Fig. 7. Peculiar to some 
meteorite specimens are 
these small spherical 
cavities or pockmarks in 
the surface. This piece 
from the Sikhote-Alin 
shower of 1947 has been 
magnified seven times 
to display the character- 
istic raised edges of the 
cavities. The author in- 
terprets them as mark- 
ing the points at which 
bubbles formed in the 
fusion crust were torn 
away from the meteorite 
during its flight through 
the atmosphere. 
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meteoritic dust in minute plates, shavings, 
and chips (Fig. 8b). Microscopic and 
spectroscopic analysis established a seven 
to 10 per cent nickel content for the 
meteoritic particles. 

The writer believes that the smallest 
particles discovered in 1956 in the area of 
the Barringer crater in Arizona are mete- 
oritic dust. This work was carried out by 
an expedition from the Smithsonian As- 
trophysical Observatory headed by John 
S. Rinehart (Sky AND 'TELEsCoPE, June, 
1957, page 366). These particles bear 
clear signs of oxidation. 

Thus, it may be considered established 
that meteoric bodies produce nonterres- 
trial dust of two types: meteoric and 
meteoritic. The first results from melting 
of the meteor in the earth’s atmosphere; 
the particles are spheroidal and have an 
entirely different chemical and mineral 
composition from the bodies that produce 
them. ‘This is explained by oxidation of 
the droplets in the air. Meteoritic dust 
particles, produced when meteorites strike 
the ground, have sharp edges and angles 
and show signs of deformation. However, 




















a 





Fig. 8a (left) is of meteoric dust recovered from soil samples collected at the 


Tunguska meteorite fall, magnified 125 times. Fig. 8b (right) depicts at 37x 
particles of meteoritic dust from the same place. 


they have exactly the same composition 
and physical properties as the meteorite 
from which they originate. 
Meteoric dust from 
meteoric bodies always has a magnetite 
composition. From stony meteoric bodies, 
the dust particles probably have the same 
composition as the fusion crust on stony 


originating iron 


meteorites. 

Dust from such bodies as achondrites of 
the chladnite type (Sky AND ‘TELESCOPE, 
June, 1957, page 370), which consist al- 
most entirely of the snow white mineral 
enstatite and are practically void of inclu- 
sions of nickel-iron, is most often white 
and formed of transparent glass spherules. 
This has been concluded from such cases 
as the Staroye Pesyanoye chladnite, which 
has partially transparent small white veins 
of glass (Fig. 9). These glass (enstatite) 
spherules were probably formed when the 
molten chladnite matter was sprayed. 
However, spherules of this kind have not 
been found in connection with the fall of 


any meteorite. 


Fig. 10. 





In addition to the two types of dust al- 
ready mentioned, the writer defines a 
third type, cosmic dust, that which enters 
the atmosphere directly from interplane- 
tary space. The particles are of such small 
dimensions that they are delayed in fall- 
ing from the extreme upper layers of the 
air, and they are not subject to tempera- 
ture modifications. Hence, they should 
eventually come to earth practically un- 
altered, having the same compositions and 
physical properties as meteors, lacking the 
in particles of 


deformations apparent 


meteoritic dust. 








Fig. 10. Since these micrometeorites are 
so small as to approach the size of dust, 
they may be considered a fourth type of 
nonterrestrial dust. 

During investigations of meteorite falls, 
samples of the soil should always be taken 
in order to discover any meteoric or mete- 
oritic dust present there. It must be borne 
in mind that industrial dust — from fac- 
tory smokestacks, open-hearth and_ blast 
furnaces, locomotives and ships, and other 
sources — contains a great number of little 
balls (Fig. 11). These partially resemble 
in appearance and composition the little 
spherules of meteoric dust, and have been 
studied by the writer, by J. Hoppe and 
H. Zimmerman, and others. 

Care must be taken to establish 
origin of all dust particles when searching 
for those from interplanetary space. In- 


the 





Fig. 9. This stony meteorite (chladnite) from Staroye Pesyanoye shows glassy 
veins in the edge of its fusion crust. 


These particles have been called micro- 
meteorites, but the term cosmic dust seems 
more appropriate, since they actually are 
dust particles, and at the surface of the 
earth would be the same as they were in 
interplanetary space. Furthermore, it is 
questionable whether anyone has yet col- 


gr 





Four micrometeorites discovered in soil 


samples from the region of the Sikhote-Alin iron 
meteorite shower. The magnification, from left to 
right, is 7.4, 14, 12, and 13 times. 


lected cosmic dust. ‘There are only theo- 
retical suppositions, such as given by F. L. 
Whipple and by V. G. Fessenkov, that 
such dust actually falls to the earth. 

On the other hand, we do find micro- 
the basic prop- 
be more exact, 


scopic particles possessing 
erties of meteorites or, to 
fusion crust, flow marks, and so forth. 
Distinguished only by the fact that a 
microscope is required to see them, they 
are meteorites in the full sense of the 
word. Some were discovered in the soil of 
the Sikhote-Alin meteorite shower, sample 
dimensions and forms being shown in 
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dustrial dust has been particularly wide- 
spread in the United States in the past 10 
years. Examination with X-rays is one of 
the most effective ways of distinguishing 
terrestrial from nonterrestrial particles. 
[his distinction must be achieved if we 
are to determine the complete characteris- 
tics of nonterrestrial dust: its form, com- 
position, physical properties, daily and 
annual fall to the earth’s 
surface, and other facts. 


fluctuation of 





Fig. 11. This industrial dust (magnified 
11 times) simulates many of the charac- 
teristics of nonterrestrial dust. 
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An Experiment on Penumbral Lunar Eclipses 


SHIGETSUGU FUJINAMI and YASUHIRO YAMASAKI, As/ronomical Institute, University of Kyoto, Japan 


OLOR PHOTOGRAPHY can_ be 
used during this month's penum- 


bral lunar eclipse (see page 650) for 
a simple experiment to determine the 
threshold magnitude of the visibility of 
the penumbra. While the umbra of the 
earth’s shadow is dark and easily ob- 
served, the penumbra is very weak, es- 
pecially in its outer parts, and the moon 
must be well immersed in it before any 
effect is discernible. 

In the past, several attempts have been 
made to determine the limit of visibility 
of penumbral eclipses. Alexander Pogo 
discussed the problem in Popular As- 
tronomy (45, 126-129 and 349-352, 1937), 
and Edward M. Brooks reported observa- 
tions in SKY AND ‘TELESCOPE (September, 
1951, page 270). Pogo defined the limit 
of visibility as the time when many ob- 
servers first recognized the existence of 
the penumbral shadow on the moon, 
whereas Brooks’ definition applied to 
the detection by experienced visual ob- 
servers. 

Our method differs from both Pogo’s 
and Brooks’, for they carried out direct 
visual observations. It is very difhcult 
to determine the limit, since the penum- 
bral shadow is so indistinct and progresses 
across the moon very slowly. Further- 
more, the moon’s glare requires careful 
filter selection, and local weather condi- 
tions may affect the results of individual 
observers. ‘To procure reliable observa- 
tions from many persons is usually not 
possible. 

Instead, at the eclipse of November 
29-30, 1955, we photographed the moon 
in color while it was passing through the 





penumbra. ‘Then we made color lantern 
slides that could be projected at any con- 
venient time and “observed” by any num- 
ber of persons. Each one was asked to 
judge whether or not any shadow could 
be detected on the moon and, if “yes,” 
to indicate its position according to the 
numbers on a clock face. In all, we have 
the estimates of 132 observers of a series 
of 33 lantern slides. Nevertheless, owing 
to the intrinsic vagueness of this  phe- 
nomenon, the mean error of our result 
is rather large. 

In the American Ephemeris for 1960, 
page 510, we read, “The magnitude of a 
lunar eclipse is the fraction of the lunar 
diameter obscured by the shadow of the 
Earth at greatest phase, measured along 
the common diameter.” 
an eclipse may be defined, in turn, by 


‘The phase of 


the formula: 

Angular distance from lunar 

Pp limb to edge of umbra 
Moon’s angular diameter 

Thus, when the moon is tangent to the 
umbral shadow, at what is called first 
contact in a partial or total lunar eclipse, 
P is 0.0. It increases as the moon is heavi- 
ly shadowed, becoming 1.0 when totality 
begins. In a long total eclipse, where the 
moon’s distance inside the umbra is great, 
the magnitude or maximum phase can 
be considerably higher than 1.0. 

For a penumbral eclipse, however, the 
value of P is less than zero, therefore 
negative. For instance, when the moon's 
edge is one-third of its diameter away 
from the umbra (moon well immersed 
in the penumbra) P is —0.33; when the 


The moon during the partial eclipse of November 29-30, 1955. The left- 

hand picture (q in the table) was taken at eclipse phase —0.52, the other (a) at 

—0.26. The shadow is in the upper right in each picture. Most observers in the 

authors’ experiment were able to recognize the darkening in the second picture. 
University of Kyoto photographs. 
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distance is one-half a lunar diameter, P 
is —0.5. 

Based on his criterion, Pogo found 
the penumbral threshold phase to be 
about —0.3, while Brooks for experienced 
observers obtained about —0.6. Our re- 
sults are very nearly in agreement with 
the latter figure, particularly for the 64 
experienced amateur and professional as- 
tronomers among our observers. 

During the penumbral stages of the 
1955 eclipse, we took a series of color 
pictures using an equatorially mounted 
{/13 Cassegrainian reflector of nearly 4- 
inch aperture, combined with a Leica 
camera body and reflex mirror. We ob- 
served from the roof of the astronomical 
institute at the University of Kyoto, with 
the moon high in the sky and excellent 
weather (except that it became cloudy 
during the moon’s emergence through the 
penumbra). 

An ultraviolet filter was used, just as 
for certain terrestrial photography, in 
front of Sakura 35-mm. color film, and 
processing was done by the manufacture? 
in ‘Tokyo. We tested a few frames of 
each roll on a color chart using daylight. 
For this slow emulsion (ASA rating 10), 
the best exposure time on the full moon 
j But to be sure of 
the exposure and color rendition, we 
penumbral 
darkening in successive exposures of 4, 4, 
and 1/20 (or 1/25) second, at one-minute 
intervals. 


was about second. 


actually photographed — the 


At the “observing” 
jected each slide twice, the first time at 
random — without regard to its place in 


sessions, We pro 


the sequence of the eclipse — then in its 
proper place with relation to the others. 
In the first series, the orientation of each 
slide was also at random, but in the sec- 
ond series it was correct except for a 
few slides at the beginning and end. The 
observers were briefed ahead of time and 
given several examples of the appearance 
of the penumbra as well as the uneclipsed 
full moon. 

One of the great advantages of the 
method is in the effective enlargement 
of the disk, so the 
groups actually observed as if they were 
using binoculars of about 7x to IIx. 


moon’s apparent 


We classified our observers into as- 
tronomers and nonastronomers. ‘The <As- 
tronomical Society of Japan gathered 26 
members in ‘Tokyo for a session, and the 
Astronomical Association of Japan did 
likewise, for 22 members. At Kyoto, 16 
persons on our institute staff participated. 
Lhe nonastronomers consisted of 23 mem- 
bers of the Society of Scientific Photogra- 














ESTIMATES BY KYOTO UNIVERSITY ASTRONOMERS 


Slide Observer Phase 
A BG DPD &E FF G H FF ff KR © Mw CFE 

b ig ? ? 0 ? 0 ? ? 0 0 r 0 F ? . 0 1.019 
x 0 0 0 0 ? 0 ? ? 0 0 P ? : 0 : ] 0.897 
i 0 ? > O@& OO O OO @ O ~  ¢ > > > O 0.790 
k 0 - Oo © @ ? > 9 oO O Pr oO 0 6 O ? —(:722 
ka 0 ? oo oO 0 ? ? > O O > ? ? 0 6 O 1 0.703 
d 0 0 0 0 ? 0 0 0 0 ? 0 0 0 0) 0 0 0.673 
oO ? ? O ? > 0 ? ; ? > 0 1 l 0 ? ? 0.649 
w (o 6 &€ OO O O Oo OG O OO OO 6G 0 8 GO 0.624 
j ? r 0 0 08 O@ & & OO > “& -& 6 ? ? 1 0.609 
0 ? 1 ? 1 0 ? 1 rg ? 0 0 ? 1 0 1 0.590 

1, 1 1 1 1 1 0 1 l 1 : ? ? 1 1 ? 1 0.583 
n 0 O is ? > 0 2 I * 20-0 ? 5 > 0 I 0.563 
q 1 1 1 1 ? ? 1 I 1 ? 66 : ? ? : I 0.518 
s 1 I 1 I 1 I 1 l 1 1 0 | 1 1 I 1 0.494 
u 1 1 1 1 1 1 1 I I 1 1 1 1 1 1 I 0.488 
p 1 1 1 1 1 1 1 ] 1 1 ? 1 I ? 1 l 0.464 
h 1 ? 1 ? ? ? ? 1 ? 2 oh @ 1 ? 60 I 0.442 
y I 1 1 l 1 I I 1 l I ? ? I l I 1 0.414 
r 1 1 1 1 1 1 1 1 1 1 ? 1 1 1 ? 1 0.393 
m I 1 1 ] 1 ? l 1 I 1 ? ? 1 1 1 1 0.371 
f 1 1 1 i 1 ? 1 1 1 l 1 1 1 1 1 1 0.358 
ku l 1 1 | I 1 I l 1 l l 1 I 1 1 1 0.340 
Vv 1 1 1 1 1 1 1 1 1 1 1 I I 1 1 1 0.324 
ko 1 l 1 1 1 I I l l I ? 1 I I 1 1 0.306 
g rt & 4 ane i) ae ge fe] I iE Lf 3 0.294 
si 1 1 1 1 1 l I 1 I 1 ? 1 l 1 l 1 0.284 
Z 1 1 1 1 1 1 1 1 1 1 l I 1 1 1 1 0.273 
a 1 I 1 | l 1 ] 1 1 I 1 1 1 1 1 1 0.263 
sa 1 1 1 | I 1 1 1 1 1 l 1 1 1 I 1 0.252 
ki 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.204 
ke 1 | I 1 1 1 1 I 1 1 1 1 l 1 1 1 0.167 
c 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.132 
e 1 | 1 1 1 1 1 l 1 1 1 l 1 1 1 1 0.095 
Slides were presented to the observers for their estimates in the order, a, b, c,... ka, 


ki, ku, ke, ko, sa, si. The question mark is for uncertain, 0 for no, and 1 for yes. 


phy, and 26 from the Educational Associ- 
ation of Natural Science, both groups at 
Kyoto. Finally, a group of 19 laymen 
was gathered at Nara. The consistency 
of the results among such varied groups 
attests to the soundness of our experi- 
ment, and it should be easy for others to 
follow our example. 

The answers were to be yes or no, but 
if a person was undecided as to whether 
or not he saw the penumbra in any one 
case, he wrote down a question mark. 
For one picture, these could be equally 
divided among the yes and no totals. In 
121 cases, however, we treated yes answers 
as ?, because the shadow’s position angle 
was given as more than 30 degrees from 
its true value. In the table we present 
the entire set of observations for the first 
series by the 16 staff members at the as- 
tronomical institute. The second series 
proved of doubtful statistical value, for 
memory from one slide to the next af- 
fected the judging of penumbral visibility. 

Overexposed pictures, for instance w, 
were underestimated, evidently because 
of low contrast and excessive brightness 
Underexposed cases such 
Ex- 


of the image. 
as u were judged relatively high. 
posure i was made through a thin cloud, 
which caused high visibility estimates in 
that case. 

Our analysis of selected slides from the 
over-all series has been carried out by the 
least squares method, and is too detailed 
to present here. It is based on the assump- 
tion that the threshold magnitude of a 


penumbral eclipse may be defined as the 
phase at which 50 per cent of the ob- 
servers recognize the shadow. For 132 
persons, our analysis gives: 


Astronomers —0.61 + 0.05 
Nonastronomers —0.54 + 0.07 
Average —0.58 + 0.06 


It might appear that astronomers could 
recognize the penumbra earlier than non- 
astronomers, but the average should be 
regarded as the most probable value since 
both sets of observations have rather large 
mean errors (averaging +0.06). These 
figures differ somewhat from those re- 
ported in the monthly magazine, Astro- 
nomical Herald, of the Astronomical So- 
ciety of Japan (49, 198, 1956), because of 
an improved selection of slides. 





NEW WARNER AND SWASEY 
DIRECTOR APPOINTED 

Sidney W. McCuskey has been named 
chairman of the department of astronomy 
at Case Institute of Technology in Cleve- 
land, Ohio, as well as director of Warner 
and Swasey Observatory and the Nassau 
Astronomical Station. For the present Dr. 
McCuskey will also remain head of the 
mathematics department. He has been on 
the institute’s staff since 1930. 

J. J. Nassau, director of Warner and 
Swasey Observatory since 1924, has re- 
tired from his administrative posts, but 
will remain a professor of astronomy and 
continue his researches. He is president 
of the Cleveland Astronomical Society. 
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Q. What is the human eye’s f-ratio? 

A. The average adult eye operates at 
about [/6 in bright light; in subdued day- 
light, f{/3; and in darkness, about f/2. 


j 


Q. Do all of the planets move about 
the sun in the same plane? 

A. The planetary orbits lie fairly close 
to the plane of the earth’s orbit (called 
the plane of the ecliptic). The greatest 
tilt for any principal planet is 17 degrees 
— Pluto. A few asteroids have inclinations 
of more than 30 degrees. 


Q. What are the meanings of the 
terms sol and lux that appear by some of 
the stars in the Color Map of the North- 
ern Heavens? 

A. Sol refers to 
star in terms of the sun; 
means that the star has 40 times the diam- 
Lux is the distance of the 


the diameter of the 
hence, 40 sol 


eter of the sun. 
object in light-years. 


Q. Why is there such a spread in the 
brightness for stars usually called “Ist- 
magnitude”? 

A. Almost 2,000 years ago, when the 
stars were initially sorted out into magni- 
tude classes by Ptolemy, about 20 of the 
brightest were assigned to the Ist magni- 
tude. When N. Pogson defined the mod- 
ern magnitude scale, it became necessary 
to give some of the very brightest stars 
negative magnitudes. ‘Thus, Sirius is 
—1.4. “Ist magnitude” can, therefore, 
only be taken to mean that a star is 
among the 22 now measured to be brighter 
than visual magnitude +1.50 (see Sky 
AND ‘TELESCOPE, August, 1957, page 470, 
for a list of the 50 brightest stars). 


Q. When I observe the moon with my 
telescope, I find the glare very trouble- 
some. How can I reduce it? 

A. ‘Three ways to cut glare are: use 
a filter, either amber-colored or neutral; 
observe during twilight or by day when 
the contrast with the background is 
lower; use high powers to dilute the light 
intensity. 


Q. Is the north celestial pole of Mars 
marked by a bright star? 

A. No. The Martian pole is some dis- 
tance south of the 3rd-magnitude star 
Alpha Cephei, close to the border be- 
tween Cygnus and Cepheus. 


Q. When is the next transit of Venus? 

A. Venus will next cross the disk of 
the sun on June 7, 2004, and again eight 
years later, on June 5, 2012. These transits 
are both at the descending node of Venus’ 
orbit. The next pair of transits, at the 
ascending node, will occur on December 
10, 2117, and December 8, 2125. 


W.E.S. 
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Amateur Astronomers 


A PUBLIC OBSERVATORY IN CONNECTICUT 


PROJECT of the Fairfield County 

Astronomical Society, in collabora- 
tion with the Stamford Museum and 
Nature Center, is now well under way, as 
contract negotiations have been com- 
pleted for a large public observatory to 
be erected in the area of Stamford, Con- 
necticut. 

The main observing instrument will be 
a 20-inch Cassegrainian-Maksutov de- 
signed by John Gregory, with a primary 
mirror of 26 inches and a 20-inch correct- 
ing lens. For photographic work over a 
flat field five degrees across, it will use a 
10-inch secondary mirror, giving the sys- 
tem a 70-inch focal length (f/3.5). For 
visual observations, the 10-inch mirror will 
be replaced by one 4} inches in diameter, 
the eyepiece power ranging upward from 
80, as the effective focal length will be 
300 inches. Mr. Gregory, an optical engi- 
neer with Barnes Engineering Co., was 
assisted by Juan Rayces in the design. 

As indicated by the architect’s sketch, 
the spacious two-story building will be 
surmounted by the telescope chamber and 
18-foot dome, a massive pier extending 
downward through the center of the log- 
gia leading to the main entrance. Ad- 
joining the dome is a large roof deck 
where smaller telescopes can be set up 
and constellation study carried on. 

The lecture room, approximately semi- 
circular in plan, will seat 100 persons, 
and will have special facilities for demon- 
strations in astronomy and physics. Other 
parts of the building will contain a li- 
brary, darkroom, offices, exhibition space, 
and a workshop. In the last, telescope 
making classes are to be held. 

The $150,000 observatory — is 
erected on the grounds of the Stamford 
Museum, three miles north of the city 
proper. A gift of $50,000 has been  re- 
ceived through the Overbrook Founda- 
tion from Mr. and Mrs. Frank Altschul, 
with added gifts by local citizens and 
commercial firms. Glass blanks provided 
by Hayward Scientific Glass Corp. are 
being processed by the Perkin-Elmer 
Corp. Richard C. McCurdy is heading a 
public drive to another needed 
$17,500. 

The telescope will have a_ fork-type 
mounting. A computer will control the 
position of the dome slot, to keep it in 
front of the telescope during long ob- 
serving periods. Nils B. Mickelson, presi- 
dent of the amateur society, has designed 
a special computer to permit satellite 
tracking. The observer will operate a 
“joystick” while hunting for a satellite. 
After a very short tracking time, the 
computer mechanism will have received 
sufficient data to take over and keep fol- 
lowing the satellite without further cor- 
rections. 

The 


being 


raise 


auxiliary instruments, also de- 
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signed by Mr. Gregory, are to be an 8- 
inch f/15 Cassegrainian-Maksutov guiding 
telescope, a 4-inch {/9 apochromatic spot- 
ting scope, and two small 7-power finders. 

Completion of the main observatory is 
scheduled for January, 1960, and of the 
large telescope within the year. ‘The Fair- 
field County amateurs will be responsible 
for the observatory’s maintenance. 


AMATEUR OBSERVATIONS 
OF COMETS 

MATEUR ASTRONOMERS who ob- 

serve comets or who search for them 
are invited to co-operate with the comets 
section of the Association of Lunar and 
Planetary Observers. ‘This section, under 
the leadership of David D. Meisel, has re- 
cently been established as a clearinghouse 
of cometary information for amateurs, es- 
pecially among new or inexperienced ob- 
servers. 

For the Western Hemisphere, the of- 
ficial distributor of discovery announce- 
ments of new comets is Harvard Observa- 
tory. It has now arranged that amateur 
reports of the findings of new comets 
should be sent directly to Mr. Meisel, for 
collation and confirmation. If a discovery 
is confirmed, he will then notify Harvard. 

Any discovery Meisel 
should contain information as detailed as 
possible regarding the position, apparent 
motion, brightness, and appearance of the 
suspected comet. If the observation is 
telegraphed, it should be followed by an 
letter all details. Mr. 
requests that amateur observers 


report to Mr. 


airmail giving 


Meisel 


who notify an observatory of such a dis- 
covery send him a duplicate report. 
A second purpose of the new ALPO 




















section will be the collection of amateur 
observations of the brightness and appear- 
ance of comets. It is planned that, after a 
comet has faded from view, all data con- 
cerning it will be analyzed. 

For further information about this pro- 
gram, write David D. Meisel, Comets Sec- 
tion, ALPO, 800 Eighth St., Fairmont, 
Wi. Vas 


MID-STATES CONVENTION 

HE tenth annual meeting of the Mid- 

States Region of the Astronomical 
League was held at the University of 
Fulsa in Oklahoma, June 20-21. The host 
was the Astronomy Club of ‘Tulsa. 

Excellent talks were presented, dealing 
mainly with meteors, variable stars, and 
constructing 6-inch Maksutoy telescopes. 
Walter Scott Houston, Manhattan, Kan- 
sas, was the banquet speaker, discussing 
amateur participation in serious scientific 
research. An award was presented to 
S. S. Whitehead, Wichita, Kansas, for his 
work in the region and for helping ama- 
teur astronomers. 

Officers for the coming year are: J. A. 
Westphal, Owasso, Oklahoma, chairman; 
Kk. L. Clark, Bartlesville, Oklahoma, vice- 
chairman; Col. Philip Cooley, Norman, 
Oklahoma, regional representative; and 
the undersigned, secretary-treasurer. 

JO WILLIAMSON 
320 N. 17 St. 
Lincoln 8, Neb. 


CLEMENT S. BRAININ DIES 

A leading figure in popularizing ama- 
teur astronomy in New York City, and 
particularly in the successful growth of 
the Amateur Astronomers Association, 
Clement S. Brainin passed away on July 
20th at Glen Ridge, New Jersey. He was 
72 years old. 

Dr. Brainin taught astronomy at Co- 
lumbia University for many years, retir- 











An artist’s concept of the $150,000 public observatory to be built at the Stamford 
Museum and Nature Center in Connecticut. 
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SKY - GAZERS EXCHANGE 


advertising costs 30 cents a word, wanton 
minimum charge, $4.00 per ad. Only one 
ad per issue for each advertiser. Remittance 
Insertion is guaranteed only 
20th of the second month 
otherwise, insertion will be made 
in next issue. We cannot acknowledge classified ad 
orders. Sky Publishing Corporation assumes no re- 
sponsibility for statements made in classified ads, nor 
for the quality of merchandise advertised. Write Ad 


Classified 
address; 
ler sale 
must accompany order. 
on copy received by the 
belore publication; 


Dept., Sky and Telescope, Warvard Observatory, 
Cambridge 38, Massachusetts. 
SOUTHLAND OBSERVERS: Finest refractor tele 


scopes 2.4”, 3”, and 4” altazimuth and equatorial 
models ship ped from Dallas, Texas. Terms and de 
tails on request. Melton Industries, 1901 Levee St., 
Dallas 7, Tex. Phone: RI 8-4769. 
Made to order. 6”, $50.00; 


MIRRORS: 
Stillwater, 


TELESCOPE 
Merle Welander, Rte. 3, 


10”, $125.00. 
Minn. 


FOR SALE: Celestar-4. 
eyepieces, electric drive, 
motion adjustments in 
declination. Mickey Crist, 
Little Rock, Ark. 


with all standard 
setting circles, and slow- 
both right ascension and 
2100 Fair Park Blvd., 


Nearly new, 


INTERESTED in astronomy as a career? Vocational 
and Professional Monographs: Astronomy, by Dr. 
Freeman D. Miller, describes personal qualifications 
scholastic training, and job pag Sse $1.00 
postpaid. Send to Box B, Sky and Telescope, Har 
vard Observatory, Cambridge 38, Mass. 

TE LESCOPES, aluminum tubing, 

Write Peninsula Scientific, 


microscope eye 
2421 El Camino 








pieces. 
Real, Palo Alto, Calif. 

DUAL slow-motion mounts. Mirrors, any f-ratio. 
Refiguring. One excellent 6” reflector. Aluminum 
castings. John McQuaid, 2003 High St., Logans 
port, Ind. 

FOR SALE: 6” £/20 C assegrainian telescope, with ac- 
cessories, $250.00; 30” £/6.3 astro camera, $200.00. 


For details, write Dennis Moellman, 707 E. Mc- 


Kinley, Belleville, ll 


$100.00 value for $40.00, 
‘ $15.00. $30.00 equatorial mount 
Two rebuilt gun sights, $15.00 each. 
Potter Rd., Wauwautosa, Wis. 


rELESCOPES: 31,” te: 
$25.00 value 
for $15.00. 

F. Myers, 11105 W. 


8” SETTING CIRCLES: $1.00 a set. Locate faint and 
hard-to-find objects quickly. Finely divided, center 
marked. Printed on heavy plastic-coated paper. Full 
instructions included. Write for free catalogue, 


everything for the telescope maker. ANRA Manu- 
facturing Engineers, 7131 Canoga Ave., Canoga 
Park, Calif. 


COMPLETE Model 140 Unitron. Purchased new this 
May. Extra accessories: Unihex, sun screen, 5-mm. 
eyepiece, others. Cost $322.00, will take $200.00. 


Ben Pingenot, Box 658, Eagle Pass, Tex. 


New 4” Dynascope, complete with equa 
two eyepieces, Vernonscope Barlow, 
Brooktondale, ¥. 


FOR SALE: 
torial mount, 
$59.00. Dave Snow, 

ACCESSORY SPECIALS: f/10 414” parabolic mirrors, 

ground and polished to coos than lg wave, alumi- 

nized and quartz over-coated, guaranteed as adver- 
tised at the amazing low price of $9.95 postpaid. 

Finest quality single-element Barlow lenses; 0.946” 

O.D., $4.95; 1.250” O.D., $5.95; postpaid. We 

have also sensational bargains on our finest tele 

scopes and mounts. Write for free brochure. Vernon- 

scope and Co., Candor, N. Y. 


CLOSEOUT SALE: ‘‘Satellite Pathfinder,’’ an in- 
genious device designed at the American Museum 
Hayden Planetarium to help predict Northern Hemi- 
sphere passages of artificial satellites. $1.60 post- 
paid. Send to Box C, Sky and Telescope, Harvard 
Observatory, Cambridge 38, Mass. 


equatorial reflector, hardly used. 


FOR SALE: 44” 
D. MacLauren, 34 S. 


Write for details and photo. 
Broadway, Pitman, N. J. 


condition, illness, sell 


6” FECKER Celestar, mint 
2145 Oak Hill, 


', price, $300.00. James McBride, 
Youngstown 7, Ohio. 
refractor, 1957 model. 


Prefer buyer in 
West Fargo, N. D 


UNITRON 2.4” equatorial 
Sacrifice for college expenses. 
immediate area, David Ruff, 


refractor, {/19, for visual or photo- 


SUPERB 8” 


graphic work. Best offer over $5,500.00. Rex 
Bohannon, 3415 Santa Carlotta St., La Crescenta, 
Calif. 


MAKERS: Limited quantity of Allyn J. 
Making Your Own Telescope for only 
postpaid. These 75 copies have 
but the inside pages are in good 
first served. Sky Publishing 
Cambridge 38, Mass. 


TELESCOPE 
Thompson's 
$1.50 each, 
damaged covers, 
condition. First come, 
Corp., Harvard Observatory, 








ing from this position in 1939 when he 
founded an electrical equipment firm in 
Mt. Vernon, New York. He had gradu- 
ated from Columbia in 1908, joining its 
faculty while studying for his doctorate, 
which he received in 1917. 

He was the third president of the AAA, 
serving capably in this capacity for many 
years. Dr. Brainin was also a member of 
this magazine’s editorial advisory board. 





NORTHEAST CONVENTION 

Highlight of the Northeast regional 
convention of the Astronomical League, 
October 2-4, will be witnessing the total 
eclipse of the sun on Friday morning, 
October 2nd, from Lynn Beach, Massa- 
chusetts. That afternoon there will be 
an eclipse session at the Boston Museum 
of Science, during which photographs and 
slides taken at sunrise will be exhibited. 

Following this program, delegates will 
visit the museum’s Charles Hayden Plane- 
tarium for demonstrations of its Korkosz 
projector. Saturday will be devoted to 
talks on observing and instrumentation, 
as well as a junior session, the day end- 
ing with the convention banquet. A field 
trip to inspect the 60-foot radio tele- 
scope at Harvard Observatory’s Agassiz 
Station is scheduled for Sunday afternoon. 

Hosts for the convention are the Ama- 
teur Telescope Makers of Boston and 
the Bond Astronomical Club. Further in- 
formation is available from: Eclipse Com- 
mittee, ATM’s of Boston, Harvard Ob- 
aaa al Cambridge ” Mass. 


ROBERT H. DELLAR 

The National Capital Astronomers, of 
Washington, D. C., lost one of its most 
highly esteemed members on July 26th, 
with the passing of Robert H. Dellar. 
He was the leader of an NCA Moonwatch 
team, which was set up at his home in 
Springfield, Virginia. His suggestions for 
satellite-tracking techniques and_ instru- 
mentation were helpful in Moonwatch 
planning. 


ERIE, PENNSYLVANIA 

Last February an = astronomy club 
known as M31 was organized by 10 ama- 
teurs in Erie, Pennsylvania. Meetings are 
held every three weeks at the home of the 
secretary, R. Stuart Cadwallader, 916 
Kahkwa Ave., from whom more details 
may be secured. 


STOUGHTON, WISCONSIN 
Six adult and 15 junior members com- 
prise the Stoughton Astronomy Society. 
The chairman is Hugh Jensen, 113 S. 
Franklin St., Stoughton, Wis. 





THIS MONTH’S MEETINGS 
Washington, D. C.: National Capital 


Astronomers, 8:15 p.m., Commerce De- 
partment auditorium. September 12, Dr. 


F. J. Heyden, S. J., Georgetown Univer- 
sity Observatory, “Measuring the Sun’s 
Energy with a Solar Eclipse.” 
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A word from Ward... 





EXACTLY HOW BIG IS 
BIG? 


i was the person who once asked 
Abe Lincoln how long a man’s legs ought 
to be—and Old Abe, thinking a while, 
allowed as how a man’s legs ought to be 
long enough to reach the ground. 


; the sake of size alone — 
isn’t It’s what you do with 
the size after you stretch into it that 
I’ve seen an ant lug a pebble fif- 


important. 


counts. 
teen times its own weight. 
this creature, I’m a first-rate Boulder Dam. 
But on the basis of comparative strength 
that pesky ant has me licked to a frazzle. 


Compared to 


; «a is deceptive. Here, at Adirondack 
Radio Supply, we never made size an 
end — but a means. 


Pb sinondack is big enough to be au- 
thorized distributor for some of Amer- 
ica’s greatest corporations— and small 
enough to sell the wares of a two-man 


plant manufacturing plastic knobs. 


W. haven‘t grown too fat to be proud 
of the first sale we ever made in 1936. 
Yet we’re humble enough to be grateful 
to the customer who activated our cash 
register ten minutes ago. 


DW ere sufficiently big-time to sell elec- 
tronic and _ optical costing 
thousands of dollars for a single item. 
Yet we're small enough to wrap up a 
ten-cent light bulb and say “Thank you,” 


equipment 


with a smile. 


&, don’t think of Adirondack Radio as 
being big, or middle-size, or downright 
small. Remember that our legs always 
were — and always will be — exactly the 
right length to reach the ground. If that 
theory was good enough for Old Abe, 
it’s good enough for your humble servant. 


ake 


Before you buy or trade that tele- 
scope, wire, write, call or drop in to 
see WARD, W2FEU 


ADIRONDACK RADIO SUPPLY 


185-191 W. Main St., Amsterdam, N. Y. 
Phone: Victor 2-8350 Ward J. Hinkle, Owner 
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MASTERPIECES 


of preciz LO ne performances | 


You'll find these 
fully professional features 
in every Custom DYNASCOPE®! 


@ Exquisite optical systems, fully 
achromatic and corrected to meet the 
most critical research standards. 


@ Massive equatorial mounts that 
provide exceptional stability and em- 
body the latest mechanical refine- 
ments for ease of operation. 


@ Full sets of matched orthoscopic 
and achromatic eyepieces with wide 
flat fields sharp to extreme edges. 


@ Needle bearings carefully fitted on 
substantial shafts to assure move- 
ments so fine that they equal the ease 
and precision of a fine watch. 


@ Lifetime materials throughout, for 
atmospheric resistance and dimen- 
sional stability. 


@ Fully rotating tubes, with counter- 
poise to provide perfect balance dur- 
ing rotation. 


@ Rotary secondary supports to min- 
imize diffraction. 


@ Exclusive Dyna-mesh rack and 
pinion focus for smoother, more ac- 
curate focusing action. 


@ Two-way pier tripods (Pat. Pend- 
ing) in 6-inch and 8-inch models, 45- 
pound pier can be mounted perma- 
nently. Portable tripod is instantly 
removable for field trips. 


electric drives, 
with fully com- 


@ Highly accurate 
free from backlash, 
pensating clutch. 


@ 8x50 coated achromatic finder- 
scopes with crosshairs and extra- 
large 6° fields. 


@ 7”-diameter setting circles spoked 
for easy setting. Graduated with ver- 
niers. 


@ Fully adjustable to all latitudes. 














/ 


This Deluxe 6-inch model 


its massive 45 lb. pier 


TOM 
DYNASCOPES 


in your choice of 
6”-8”-10”-12”-16” models 


Every Custom DYNASCOPE -— from 6” to 16” — is designed and 
built to meet such high standards and exacting specifications that it 
is the overwhelming choice of schools, colleges, universities, and 
many well-known professional astronomers. Each of these magnif- 
icent instruments incorporates features that are years ahead in 
optical engineering, yet based on time-tested principles. Each is 
painstakingly produced and assembled by craftsmen who put careful 
workmanship before speed. Each is required to pass, flawlessly, a 
long series of rigid performance and operational tests. Nothing is 
overlooked to make sure that these superb telescopes are the finest 
in their class, regardless of price. Whichever size you select, we 
guarantee that it must measure up to this standard or your purchase 
price will be refunded in full. You can order with absolute confi- 
dence... and with the exciting expectation of new thrills and new 
experience ahead. 

Ask About Our “Easy-To-Own’’ Payment Plan 


YOURS FREE: This Colorful Brochure 
Before you decide on any telescope, send today for this 
fascinating new booklet that gives you the full specifica- 
tions and prices of all Custom DYNASCOPES, plus helpful 
information to guide you in selecting your next telescope. 
A pustcard will bring your copy FREE 


On mean vine 





6-INCH STANDARD DYNASCOPE ° 
$265 complete 


As Above But Without Electric Clock 
Drive, Setting Circles and Pier 
f.o.b. Hartford, Shipping Wt. 80 Ibs. 


6-INCH DELUXE DYNASCOPE® 


$475 complete 1.0.b. hartford, shipping Wt. 150 Ibs. 





has removable tripod inside 
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The only thing more amazing than its low price 
is its breathtakin 1g performa nee! 


See how this © 
truly portable RV-6 


6-inh ~~ YS 
DYNASCOPE » 


can bring you new viewing pleasures! 


Model RV-6 

Complete with Dyn-O-Matic 

; Electric Drive and All Features 
Pictured and Described on This Page 


$1 g 495 


f.o.b. Hartford, Conn. 
Shipping Wt. 55 Ibs. 
Express Charges Collect 


























This new addition to the Dynascope line has won immediate recog- 
nition from schools, colleges, amateurs and professionals, as an out- 
standing achievement in a 6-inch telescope. Here is large aperture 
in a quality instrument which sells for a price that compares with 
many 4-inch telescopes. 

You will find that this fine new portable 6-inch offers every fea- 
ture necessary for serious astronomical viewing. The superb optical 
system resolves difficult objects with definition that is absolutely 
startling. The close tolerances of the precision construction assure 
an accuracy and smoothness of operation once associated only with 
the finest custom models. The heavy-duty mount, complete with elec- 
tric drive, provides the stability so essential for satisfactory viewing, 
yet there is easy portability because in a matter of minutes the entire 
telescope can be dismantled into three easy-to-handle sections. 


Only Criterion’s engineering ingenuity, coupled with volume pro- 
duction and modern manufacturing methods, makes this handsome 
6-inch model available at such reasonable cost. You can order it 
with complete confidence that it will live up to your expectations in 
every way, for this assurance is guaranteed under our full-refund war- 
ranty. Send your check or money order today. Or use our liberal 
time- »ayment plan and take months to pay. 


You Could Pay $100 More 
Without Getting All These 


Superior Features (Except on Another Dynascope) 


1. EXQUISITE OPTICAL SYSTEM INCLUDES F/8 6-INCH PARABOLIC PYREX 
MIRROR accurate to better than 1g wave, zircon-quartz coated. Teamed 
with elliptical diagonal, mounted in 4-vane adjustable spider. 


2. NEW DYN-O-MATIC ELECTRIC DRIVE with smooth self-acting clutch that 
engages and disengages automatically as you seek different objects. Will 
not interfere when manual operation is desired. Entire drive housed in 
trim aluminum case. Plugs into ordinary household socket. 

3. CHOICE OF ANY 3 EYEPIECES from the following: 65X-18-mm. Achro- 
matic Ramsden; 100X-12.7-mm. Achromatic Ramsden; 150X-9-mm. Achro- 
matic Ramsden; 220X-6-mm. Orthoscopic; 320X-4-mm. Orthoscopic. All are 
precision-threaded, give sharp images to extreme edges. 

4. SOLID NEW EQUATORIAL MOUNT extra-reinforced design to provide 
pillarlike stability. No annoying side play or wobble. Adjusts easily to 
any latitude. 


ENJOY IT NOW — kc 


up to 24 months to pay under 
our Easy Terms plan! 

Just a small down payment de- 
livers this big 6-inch DYNA. 
SCOPE. Pay the balance at your 
convenience over 6, 12, 18, or 
even 24 months! Write for de- 
tails, or order today by sending 
your check or money order with 
coupon below. 


Sound too good to be true? 
Then read what these delighted 
DYNASCOPE owners have to say: 


I never dreamed such a bril- ‘‘A friend of mine has a 6- “Congratulations on the ex- 





liant, clear image could be 
had with a telescope costing 


5. SETTING CIRCLES for both right ascension and declination. Accurate to 
: under $200. It is one of these 


0.0001 inch. Handsomely finished in fine aluminum. 

are bargai Pesce: 
6. 6x30 FINDERSCOPE, ACHROMATIC, COATED, with accurate crosshairs fniy Gaceuins that you find 
and fine focus. Durable cast-aluminum bracket with 6 adjusting screws time.’” 2 


allows positive collimation. B.S. — New Jersey 


inch telescope without electric 
drive, for which he paid over 
$300. He agrees that my 
new DYNASCOPE not only 
outperforms it, but is a much 
better-looking and better-built 
instrument.’’ J.L. — New York 


cellence of your workmanship. 
The optics are truly amazing. 
I never expected such won- 
derful performance.’’ 

L.H.N. — Mass. 


7. ROTATING RINGS FOR MAXIMUM VERSATILITY AND VIEWING COMFORT. 
Solid-cast, chrome finish, rings are generous 1’’ wide with felt lining. 
Newly designed construction, with over-sized knurled adjusting knobs, 
affords maximum rigidity and allows for quick disassembly and portability, 
with or without tube. 

8. STRIKINGLY HANDSOME, WHITE, 52°’ BAKELITE TUBE with porcelainized 
Duralite finish, durable yet light. Walls are Vg’ thick, completely insulated 
and anti-reflective blackened inside. 

9. BRASS RACK-AND-PINION EYEPIECE HOLDER has precision-cut worm and 
gear for easier, smoother, more positive focusing. Takes standard 114” 
oculars, negative or positive. 


10. STRONG, VIBRATION-FREE, ALL-METAL TRIPOD with easily removable 
legs. Provides sure, steady support, plus lightweight portability. 


| 
CRITERION MANUFACTURING CO. : Nii cirnsseinatonc eigen | 
L. 


i ceo eee 


Criterion Manufacturing Co. 
Dept. STR-2, 331 Church St., Hartford 1, Conn. 


L] Please send me, under your MONEY-BACK guarantee, the RV-6, 6” Dyna- 
scope. Full payment of $194.95 is enclosed. | 


(] Send complete information describing easy payment plans. 


[] Send FREE ILLUSTRATED LITERATURE of all the telescopes in the Dynascope | 
line. 


331 Church St., Hartford 1, Conn. 


Manufacturers of Quality Optical Instruments 











HOW TINSLEY DEVELOPED 
TWO TELESCOPES IN ONE 
FOR B. Y. U. 


When Brigham Young University’s Astronomy Depart- 
ment assigned Tinsley Laboratories to design and manu- 
facture a new telescope for the’ University, they asked 
for an instrument that would perform two distinct jobs: 
1) student instruction and visual use; 2) wide field photo- 
graphy for advanced research. 


Tinsley combined both functions in a single powerful 
instrument for BYU: a custom-designed 24-inch reflec- 
tor telescope with a Baker photographic corrector. 


The basic Newtonian-Cassegrain design with a 24-inch- 
diameter f/4 main mirror fulfills BYU’s requirements for 
visual instruction. The Cassegrain, which is f/15, has 
complete skylight shielding. 


With the Baker photographic corrector the telescope per- 
forms its second job with unusual versatility. The cor- 
rector permits photography of a seven degree field—a 
picture equal in width to 14 full moon photos laid side- 
by-side! 


BYU's telescope, now in operation at Provo, Utah, is an 
example of the precision craftsmanship and exacting 
specifications which have built Tinsley’s reputation as 
the leader in custom optical instrumentation. 
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LABORATORIES, INC. 
2526 Grove Street, Berkeley 4, Calif. 














OBSERVER’S PAGE 


Universal time (UT) is used unless otherwise noted. 


OBSERVING AND REPORTING SHADOW BANDS 


I’ AN ECLIPSE of the sun, about 

two minutes before the moon’s disk 
shuts out the sun’s light along the path 
of totality, narrow bands of “shadow,” 
varying from about $ to two inches in 
width and separated by about two to 10 
inches are seen where favorable condi- 
tions of contrast exist. 

These shadow bands move in various 
directions as seen by observers at different 
sites, and there does not at first appear 
to be any systematic pattern in their be- 
havior. ‘The phenomenon is repeated for 
about two minutes after totality, with 
changes of widths, orientations, and di- 
rections of motion. 

But observers have seen the bands 
on all sorts of surfaces, some horizontal, 
some vertical, and some oblique. ‘To com- 
pare their results is a laborious task. Of 
60 or more reports from past eclipses 
that have been examined by the writer, 
only two or three presented all the re- 
quired information. 

Admittedly, it is difficult to 
shadow bands, but by establishing a stand- 
uniform tech- 


report 
ard method and using 
niques, consistent results should be ob- 
tained, perhaps at the coming October 
2nd eclipse. Of course, in view of the 
low altitude of the sun, atmospheric con- 
ditions may preclude the occurrence of 
shadow bands. 

Prospective shadow-band observers can 
build an easily portable wooden frame- 
work (about five feet square) to be erected 
at the observing site. It should have 
diagonal braces, and in the center, where 
they join, a central rod protruding out- 
ward from the face of the screen. Stretch 
white cloth or canvas to cover the frame- 
work and insert the central rod, allow- 
ing it to project a foot or more. In the 
last few minutes before totality, orient 
the rod so it casts no shadow, which will 
place the screen surface at right angles 
to the axis of the moon’s shadow cone. 

On the screen mark out a circle five 
feet in diameter, or of whatever size will 
fill the area. Label the circle periphery 
in degrees. An orienting rod may be at- 
tached to revolve around the protruding 
rod, or string can be stretched from one 
side to the other to parallel the shadow 
bands when they appear. Hooks can be 
installed along the edges of the frame- 
work for attachment of the string. A line 
down the center of the screen, VV’, should 
be set vertical with the aid of a plumb 
hob. If strings are used, prepare at least 
10 of them with numbered tags for identi- 
fication when recording the observations 
after the eclipse is over. 

Three persons make a good observing 
team. When the bands first appear, one 
observer stretches the first string parallel 
to their leneth, fastening it with a thumb- 

















This drawing by Edgar M. Paulton 
shows the screen suggested for observa- 
tions of eclipse shadow bands. 


tack or push-pin to mark their orienta- 
tion. Repeat this operation every 30 sec- 
onds if changes take place, but if there are 
none that fact should be reported also. 
The changes that occur will, in all proba- 
bility, be repeated in reverse sequence 
after totality. Orientation angles will be 
measured and designated with 0° at the 
top of the circle and 90° to the right 
(clockwise). All measurements are made 





facing the projection screen with the 
observer’s back to the sun. 

The first observer must also note the 
direction of motion of the bands, using 
a 12-hour clock-dial system to avoid con- 
fusion with orientation angles. ‘Thus, a 
direction of motion might be 10:45-4:45; 
bands moving Opposite to this direction 
would be 4:45-10:45. The direction of 
motion may or may not be perpendicular 
to the orientation. Do not allow one read- 
ing to influence the other. 

As soon as the first observer has finished, 
he should step away from the screen to 
allow an unobstructed view for the other 
two. The second observer, with a stop 


watch in hand, alerts the other with 
a “one-two-three-now” announcement. 
Starting the stop watch at the word 


“now,” he concentrates his sight on one 
of the dark bands at the edge of the pro- 
jection circle (Y in the diagram) and fol- 
lows it across the diameter to the opposite 
side (Z). When the band reaches Z he 
calls “now” again, simultaneously stop- 
ping the watch and thus determining the 
time for the band to travel the width of 
the circle. 

From the first “now” to the second, the 
third observer counts the number of 
bands that travel across the perimeter 
of the circle at Z, to determine the num- 
ber of bands in five feet, or in the width 
of the circle. This procedure should be 
repeated at 30-second intervals. 


With so little time and so much to 





mirror, or trade it in on a new one. 
provement. 


more you Can see. 


shop work. 


Cal-A stro 


IMPROVE TELESCOPE PERFORMANCE 


If you are not satisfied with your telescope’s present performance; if you are not 
getting the clear, sharp images you feel you should; let Cal-Astro refigure your 


Those who have already made such replacement usually report outstanding im- 
With a Cal-Astro mirror you, too, will be delighted at how much 


The smooth, flowing curve and high astronomical precision of a Cal-Astro parabo- 

loid are made possible by our 42 years experience in theoretical optics and practical 

These mirrors are good to the extreme edge and will reveal finer 

lunar and planetary detail than optics of lesser quality. 

Why not let us help you to better viewing? 
WRITE TODAY FOR FURTHER DETAILS. 





Take the first step now. 


30 North San Gabriel Blvd. 











tube, 6x finder, heavy all-metal tri- 
pod, equatorial mounting, and 60x 


eyepiece. 

Price $44.75 
Unconditionally guaranteed. 
100% American made. 

Write for free brochure showing our 
standard model which has been sold 
world-wide for over 20 years. Sky- 
scope still remains outstanding in 

value by any comparison. 


THE SKYSCOPE CO., INC. 


P. O. Box 558, Brooklyn 28, N. Y. 








September, 1959, Sky AND TELESCOPE 


Optical Laboratories PASADENA, CALIFORNIA 
Since 1947. Owned and operated by Leland S. Barnes. Phone: Sycamore 2-8843 
DE LUXE 
As illustrated — with new plastic 
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Here is a combination of a Barlow 


1s far superior to any 
The Barlow sells for $16.00 postpaid, 


BEINN cos iteceppacsatens $15.00 
16.3-mm. (Erfle) .... $14.75 


his copics 


1000 North Seward Street 
Los Angeles 38, Calif. 


7-mm. 


combination gives the equivalent focal length of slightly under 6 millimeters. 
shorter focal length ocular of equivalent magnification. 
and the 
teed to perform as stated above or money refunded. 


ORTHOSCOPIC OCULARS—All hard coated, standard 11/4-inch outside diameter. 
PUR MRMNOIDS cccccnsescnesics $16.25 


Finished mirrors, 


Read This Advertisement 


and a particular ocular which gives outstanding results. 


’ 


It consists of our new Barlow and our 16.3-mm. (24” focal length) Erfle eyepiece. While the 
Barlow was not specifically designed to work with this eyepiece, it does so to an astonishing 
degree. All images are sharp and hard to the very edge of the field 

The Barlow gives magnification up to slightly over three times that of the ocular alone. 
It is achromatic, coated, and mounted to the U. S. standard size of 1.250 inches. 

The modified Erfle eyepiece has a field of 75 degrees with excellent eye relief. The 


Many users state it 


Erfle for $14.75 postpaid. Both are guaran- 


ea ETS $17.25 


$17.25 Barlow 3x. ......... $16.00 


» Warranted to equal or surpass any oculars obtainable 


anywhere or money refunded. 


mirror kits, 
focusing devices, 


spiders, elliptical flats, 
aluminizing. 


Send for catalogue. 











SCHOTT-JENA OBJECTIVE BLANKS 


Made by Jena Glass Works, Germany, each pair 
consists of one crown-glass blank, 1.516 refractive 
index for sodium light and 64.0 dispersion, and 
one flint-glass blank, 1.620 refractive index and 
36.3 dispersion. 


Diam. Grade A Grade B Diam. Grade A Grade B 
ad $23.10 $12.10 6Y,” $ 84.70 $46.20 
4y,” 29.70 15.90 7” 104.00 57.20 
5” 38.50 20.90 7Y,” 242.00 -- 
5,” 52.80 28.60 8” 297.00 - 
6” 63.80 35.20 


Grade A blanks are fine annealed and tested for 
striae the best grade they make. Grade B are 
cast glass which may contain some fine striae. 

Four formed steel tools cut to your radius speci- 
fications on order for approximately $30 in 5” 
diameter to $75 in 8” diameter. 


COATED ACHROMATIC TELESCOPE 


40-mm. aperture, 20x 
magnification with 2-de- 
gree field. Fainter than 
10th-magnitude stars visi- 
ble — better than 3 sec- 
onds of arc resolution! 
Makes a superb spotter 
for the beginner — better 
than a field glass. Mounts 
and dismounts on small 
tripod with ease. Readily 
adaptable for use as finder 
scope. Complete with 
erecting prisms and tri- 
pod. 





$16.95 ppd. 


BAUSCH & LOMB RED ROUGE 


This is a fine red rouge which is sold only in 
factory-sealed cans. For clubs, makers of large 
mirrors, and commercial use, where a high eed 
polish is desired. 5-lb. can, $8.00 sackek ppd 


CERIUM OXIDE 


Optical grade for fast-polishing action. Use 3 or 4 
ounces for 6” mirror. In sealed plastic bag. 
25¢ per ounce 


NYE 


OPTICAL CO. 





Aluminized with quartz over-coat 





Store hours: Daily, 9 a.m.-5:30 p.m.; 


EXTRA-THICK PYREX ELLIPTICAL DIAGONALS 


Fine annealed Pyrex. Minor- and 


major-axis tolerance, 45 degrees 
+ 5 minutes. Angular dimen- 
sions, +0%, —%4%. Flatness, 
1g -wave- length sodium light. 


Surface quality, pitch polished, 
free of significant chips, scratches, 
pits, or bubbles. 


Minor Thick- Polished Unpolished 


Axis ness blank blan 

11,” 4” $8.00 $2.15 
144,” \" 10.00 3.33 
2” i” 14.95 4.50 
234” 3” 17.95 5.40 
254” 4” 23.95 7.25 


Discounts to quantity purchasers. 


SLIDE FOCUSER 


Completely new, never of - 
fered before. Highly rec- 
ommended for small re- 
flectors, economical yet 
durable and light. Frame 
is made of accurately 
spot-welded steel which 
is plated and has mount- 
ing holes. Aluminum tube 
takes 114” eyepieces — is 
highest quality obtain- 
able commercially with 
extra thickness. Long- 
lasting construction. 15- 
day-refund guarantee. 
$2.95 ppd. 


MIRROR CELLS 


Solid cast aluminum, 
fully adjustable, painted, 
complete and ready to 
use. Shipped postpaid. 





6” mirror cell for 7” or larger tube ........ $ 6.75 
94%” ay 8.95 

” es 1134” we 15.95 
12144” : 1414” s ve 20.95 


BULK GRINDING ABRASIVES 


This fast-cutting aluminum oxide has shaped grains 
that bite into the work for minimum grinding ef- 
fort. It is tougher and stands up longer under 
severe usage. Excellent for both hand- an 
machine-grinding. Individually packaged quanti- 
ties for shipment. 


Grain size 5 lbs. 25 Ibs. 50 Ibs. 100 Ibs. 
#60 $2.25 $10.00 $16.00 $25.00 
#150 2.50 Line 19.00 35.00 
#220 2.85 13.00 23.00 40.00 


All quantities shipped express collect. 


Write for free catalogue. 


2100 Cherry Avenue, Long Beach 6, Calif. 


GEneva 9-1373 


Saturday, 9 a.m.-2 p.m. 


Telephone: 
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do, rehearsals are required to develop 
teamwork. More detailed instructions and 
complete report forms may be obtained 
by writing to: Shadow Band Recorder, 
Amateur Astronomers Association, 201 
W. 79th St., New York 24, N. Y. Results 
and statistics obtained on this program 
will be sent to all contributing observers. 
EDGAR M. PAULTON 
27 Joyce Rd. 
Hartsdale, N. Y 


OBSERVATIONS WANTED 
OF MOON’S SHADOW 

BSERVERS in all parts of the north- 

eastern United States are asked to 
participate in an observing program being 
conducted by the eclipse committee of 
the Amateur Astronomers Association in 
New York City. Its purpose is to de- 
termine the characteristics of the moon’s 
shadow when it strikes the atmosphere 
on the morning of the eclipse in October. 

As described on page 566 of the August 
issue, there is great variation in the ap- 
pearance of the shadow in the sky, de- 
pending on the location of the observer 
with respect to the central line. For this 
reason, we have divided observing loca- 
tions into four areas, all equally im- 
portant in this program but requiring 
somewhat different sets of observations. 
A. Within the path of totality. B.A bor- 
dering region extending 100 miles or 
more to the north, northeast, and north- 
west of the path. C. A similar region to 
the south and southwest of the path. D. 
A belt some 100 miles wide running west- 
ward from central Massachusetts through 
Albany, Buffalo, and into Canada, being 
an extension of the central line. 

‘The eclipse will be seen as total only 
in A, but D observers will have the sun 
located a relatively short distance below 
their horizons at mid-totality. And even 
outside B and C, early risers should look 
for the moon’s shadow in the sky, as one 
of our purposes is to determine how far 
from the path of totality the shadow can 
be seen. On July 9, 1945, one observer 
saw it from a distance of 300 miles. 

This type of study has been attempted 
only once before, in 1945 by Prof. John 
Q. Stewart, of Princeton University (Sky 
AND "TELESCOPE, May, 1945, page 3). It 
is with his advice that we are planning 
to repeat his program, in order to verify 


and extend his results. We have de- 
veloped easy-to-fill data sheets — revisions 
of one Professor Stewart used which 


will be supplied upon request. 

For all observers of the eclipse, and 
especially for those who cannot journey 
to the path of totality, this project pre- 
sents an opportunity to contribute useful 
scientific observations. I shall be pleased 
to send the proper questionnaire to every- 
one who writes me. 

WILLIAM H. GLENN 
AAA Eclipse Committee 
201 W. 79th St. 

New York 24, N. Y. 





STELLAR SCIENTIFIC 


STARS BY STELLAR 


To bring you quality at these amazing low prices, 
we have developed, in the last six months, a polishing 
machine which allows drastic cuts in production time 
while maintaining our usual high standard of quality. 
Your past support and your patience during this re- 


tooling are much appreciated. 
Thank you. 


Mel L Elcca 


PRESIDENT 
STELLAR SCIENTIFIC 





CHRISTMAS SPECIALS! 
6-inch Standard, $245.00 — 6-inch De Luxe, $299.00 


f/8 parabolic mirrors, quartz coated, guaranteed to perform 
to Dawes’ limit. 





* 


* 3 top-quality orthoscopic oculars, 114” diameter, with De Luxe 
models (1 only with Standard). 

* 7x finderscope with crosshairs, hard-coated color-corrected 
50-mm. objective. 

* De Luxe models have exclusive, seamless, solid fiberglass tubes, 
mounted fully rotatable in sleeve, 50” in length. 


* Standard models give choice of same tube as above, or light- 
weight aluminum tube, 50” in length, mounted semi-rotatable 
on Stellar’s K3 mount. (Tube sleeves available for Standard 
models at $22.50.) 


Mirrors and diagonals fully adjustable for accurate alignment. 
Stellar mount has tubular steel axes, hollow to reduce weight. 
Declination axis, 1.9” diameter, 21” long, highly polished. 
Polar axis, 1.9” diameter, 15” long, same high polish. 
40”-span base legs, removable for portability; turn one knob. 
Cast-aluminum mount, rugged yet light, only 50 pounds. 
Built-in bracket for holding 3 114”-diameter oculars. 


Fully portable to fit average car for field trips. 


+ + + + H+ HF H H H 


Declination and polar axes completely balanced to eliminate 
adjustment knobs. 


These Christmas Specials will be in effect only until Dec. 24, 1959. 
Packing charge for either model, $10.00. 


Lay-away plan available, if telescopes are desired for gifts (will deliver in 
December). Or you may wish to use our time-payment plan to fit your 
Christmas budget. Details of both plans on request. 


COMPLETE OPTICS © COMPLETE TELESCOPES © COMPLETE PARTS © REFIGURING 
All sizes. Write for free catalogue. 


STELLAR SCIENTIFIC santa‘ana“caurona 
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HELPFUL HINTS 
TO OBSERVERS! 


The free literature offered in the Frank Good- 
win ad below includes the following subjects: 
telescope observational techniques and methods; 
cutting down sunlight externally in viewing the 
sun; cleaning mirrors; sealing objectives against 
interelement air-space dewing; how to approxi- 
mate off-axis performance with your reflector 
by a simple black-paper mask on mirror, occult- 
ing diffraction of diagonal and struts. (Also 
how the Goodwin Resolving Power lens is posi- 
tively guaranteed to make any good telescope 
perform like a larger one, for reasons stated in 
the ad below.) , 


FRANK GOODWIN 


345 Belden Ave., Chicago 14, TI. 
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NEW THRILLS 
FROM YOUR TELESCOPE! 


Sharper images, wider field, more 
light at higher powers! A startling 
statement positively proven in 16- 
page telescopic educational matter, 
plus many helpful hints, sent free 
on receipt of self-addressed long 
envelope with 12c return postage. 
First, the Goodwin Resolving Power 
lens placed in front of eyepiece gives 
three times the magnification on each 
by increasing the effective primary 
focal length up to three times, yet ex- 
tends eyepiece out no more than two 
inches from normal. This alone sharp- 
ens definition. 

Next, by achieving your highest pow- 
ers on more comfortable low-power eye- 
pieces, you lessen image deteriorations 
due to short-focus acute bending of the 
convergent beam, since all usual eye- 
pieces are f/1 or less. Again sharper 
images from this highest pre ion lens. 
Third, you get greater illumination and 
wider field by relieving tiny aperture 
restrictions of higher-power eyepieces. 
The Resolving Power lens is achro- 
matic, coated, gives flat field sharp 
to the edge. Here is astonishment! 
Price $23.50 in 4” long adapter 
tube fitting standard 14” eyepiece 
holders ONLY. (Also adaptable to 
Unitrons; state if Unitron.) Money 
back if not positively thrilled after 
two weeks trial! Used and praised 
by legions! 

No COD’s—Colleges and Observa- 

tories may send purchase order. 


FRANK GOODWIN 


345 Belden Ave., Chicago 14, II. 
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The sky from right ascension 0" to 


2", and from declination 0° to +20°, with 17 


galaxies indicated. Adapted from the Skalnate Pleso “Atlas of the Heavens.” 


DEEP-SKY WONDERS 
AST AND SOUTH of the Great 
Square of Pegasus stretches a dim 
and usually neglected region which be- 


longs mostly to Pisces. Few ever probe 
this area, for here are found no plan- 
etaries, clusters, or nebulosities. Yet the 
lack of local galactic obscuration enables 


Phg. Vis. Herschel 
NGC R.A. (1950) Dec. Mag. Mag. Size Type No. Notes 
h m > Pe { 

7814 0 00:7 +15 51 12.4 3.0 x 0.8 Sa II 240 Easy 

95 O 19.6 10 12 13.1 II 257 Difficult 

128 O 26.7 233 12:9 2.5 X04 3 II 854 Difficult 

128 6 1s«10.4 043 11.9 LOOK 22 3S II 622 Seems brighter 
470 1 17.1 309 12.4 12.5 1.6 1.0 Sc III 250 Fairly easy 

473 1 «17.5 16 14 13.1 III 206 Not seen in 1957 
474 1 17.5 $10 12:56 119 04x04 EE Dl 251 Pamtsbhic 

488 1 19.1 5.00 28 - tht - 30 3.0 Sa III 252 Seems faintez 

514 1 21.3 12 39 12.4 0 20 &S Tt 252 

520 1 22.0 3 O2 12.4 — 3.0 On OE III 253 Brighter than NGC 514 
521 i. 22.0 1 28 130 — - - II 461 Not seen 

pet 2 221 O16 12:0 Thi 26x 2% “Ep I 151 Easy 

535. 1 22:9 130 13.0 : — II 462 Not located 

628 1 34.0 poe (Pe «102 3:0 80) asc —— M74 

718 = 1 50.7 S290 AZ.7 = 0.5 X 0.4 II 270 Fairly easy 

741 31 53.8 5/23. 13.0 - II 271 Faint 

2 1566 18:46 12:0 10:9 5:0 <x 3.0: ‘Sb I 112 - Easy 

Successive columns of this table list the galaxy’s number in Dreyer’s New General 


Catalogue; right ascension and declination in 
visual magnitude; size; Hubble type; number 
the author. 





The latest 
ypoitz MODEL A-2 


PLANETARIUM 


has been installed at 
Kalamazoo Public 
Museum 


Kalamazoo, Michigan 


* 
Spitz Laboratories 


Inc. 
YORKLYN, DELAWARE 
Phone: CEdar 9-5212 
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1950 co-ordinates; photographic magnitude; 


assigned by William Herschel; and notes by 


us to see many faint galaxies far beyond 
our local system. 

In the region between right ascension 
0" and 2", and declination 0° to +20°, 
we list 17 of these outposts of perception. 
Only one, M74, is bright enough to be a 
Messier object. ‘The others are mostly 
Herschel classes I] and III, meaning that 
they are faint in medium-sized telescopes, 
but visible in reflectors of 10-inch aper- 
ture or larger. 

Observers with poor skies or small tele- 
scopes, who cannot pick up these objects, 
should seek out M31, nearby in Androm- 
eda, and M33 in ‘Triangulum, galaxies 
that still inspire experienced observers. 

WALTER SCOTT HOUSTON 
Rte. 3, Manhattan, Kans. 





QUESTAR MAY BE SEEN IN THE TRAVELING EXHIBITION CALLED “20TH CENTURY DESIGN: U.S.A.” CITY ART MUSEUM OF ST. LOUIS, FROM SEPT. 14 TO OCT. 25, 1959. 


‘I have a larger telescope, but the inconvenience 
of setting 1t up makes Questar the one I use 


most of the time” 


That is a nice simple statement, isn’t it? 
Puts the matter in a nutshell, so to speak. 
But there is more to the story. Over a year 
ago Mr. Osuna wrote us to say that he wanted 
to send his Questar back for a checkup, since 
it seemed suddenly to have lost some of its 
efficiency. We said, fine, just put it back into 
the shock-absorbing Leverpak drum, mail it 
to us, and when it gets here we will tell you 
what we find. 

Then nothing happened for the next eleven 
months. Absolutely nothing. Finally, in May 
he sent the instrument to us, and at once we 
located the trouble — the prism was quite 
askew in its clamp, which made the whole 
instrument seem badly out of line. We wrote 
him about it, which elicited the letter from 
which we are quoting. 


“It is surprising how much 1 miss the 
Questar, which is one reason I delayed so long 
in sending it back. I have a larger telescope, 
but the inconvenience of setting it up makes 
Ouestar the one I use most of the time.” 

We think this is an interesting comment, 
but we find Mr. Osuna’s actions even more 
interesting than his words. For here is a man 
who apparently has become so fond of using 
an instrument, night after night, that he post- 
pones sending it back for almost a year. He 
knows that something is a little off, but he 
hates to do without his favorite telescope 
long enough to have it fixed. 

We think this is wonderful consumer ac- 
ceptance. And we also think we understand 
the situation a little. Do we not all get at- 
tached to a certain coat, or shirt, or suit of 
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— Luis L. Osuna, Avenal, California 


clothes, or pair of shoes, and then persist in 
wearing this most comfortable thing as much 
as possible? This is what happens to many 
Questar owners. They fall in love with the 
instrument, and they use it all the time. 
Questar is priced at $995, postpaid, com- 
plete with English leather case and luggage 
cover. It is mailed in a shockproof reusable 
Leverpak drum. Literature will be sent upon 
request. Extended payments are available. 


Olivet 


NEW HOPE PENNSYLVANIA 
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Li AN 
Optron Solar Filters 


The OPTRON SOLAR FILTER is a precision, optical 
quality glass window, mirrored on one surface to 
reflect most of the sun’s abundant light before it 
gets into your telescope and can harm any of the 
optical elements, including, of course, your eye. 

With an OPTRON SOLAR FILTER you can look at 
the sun directly observe its changing features 
(sunspots, granulations, rotation) in the same way 
as you look at the moon or planets safely, com- 
fortably, and with the full resolving power of the 
filter aperture. 


Permanently attractive anodized 


mounted in an 


aluminum cell with a generous flange for easy 
attachment to your own telescope adapter. Three 
popular sizes are available from stock having 
clear apertures of 2/2, 3 and 4 inches. Priced 


within the range of every amateur observer, yet 
manufactured to a tolerance of precision which 
matches your objective. An OPTRON SOLAR FILTER 
lets you observe the most important member of the 
solar system, and enjoy the use of your telescope 
more than ever before in the daytime. 

Write for prices and literature. 


Larger sizes made on request. 


OPTRON LABORATORY 


Box 25, D.V. Station, Dayton 6, Ohio 











Diffraction theory as 
“PERFECT” OPTICAL SYSTEM 





THE PECULIAR VARIABLE STAR V_ SAGITTAE 


NE of the most intriguing of variable 

stars is V Sagittae. Though it var- 
ies in a cycle of some 530 days, during 
which it changes from magnitude about 
10 to 13, it also has a superposed shorter 
variation of a magnitude or so in eight 
to 18 days. In addition, sudden changes 
often take place within a few minutes, 
on other nights it may remain 
nearly constant for some time. 

This star is located in the northeast 
corner of Sagitta, at right ascension 20" 
18".0, declination +20° 57’ (1950 co- 
ordinates). Lydia Petrovna Ceraski, work- 
ing at Moscow, discovered its variability 
in 1902. Its spectrum is peculiar, and the 
prototype star of its variation is Z An- 


while 


The field of V Sagittae, 
from an AAVSO “b” 
chart. The variable is 
marked by the open cir- 
cle to the right of cen- 
ter. Visual magnitudes 
of comparison stars are 
given without decimals. 
South is at the top, east 
to the right. The top 
horizontal line is decli- 
nation +20°, the bot- 
tom +21°. The left- 
hand vertical line is 
right ascension 20" 12", 
the right-hand 20" 16". 
These are 1855 co-ordi- 
nates. Each millimeter 
is 82 seconds of arc. 


eae 
VUL 


applied to the observation 





of extended surfaces 


VYe-WAVE OPTICAL SYSTEM 


become as 
maximum 


dromedae. V_ Sagittae can 
bright as magnitude 9.5 at 
while it has been as faint as 13.9. 

The American Association of Variable 
Star Observers is interested in obtaining 
more observations of V Sagittae, and has 
set up the following schedule of times 
during which observers should watch. 
All reports will be welcome. 

September 1, 4:00 — 4:15 Universal 
time; 1, 5:00—5:15; 11, 21:00— 21:15; 
12, 4:30—4:45; 12, 21:30—21:45; 17, 
21:00 — 21:15; 18, 4:30 — 4:45; 25, 21:00 — 


21:15; 26, 3:45—4:00; 26, 4:30 — 4:45; 
26, 21:00— 21:15; 27, 3:30—3:45; 27, 


4:00 — 4:15; 27, 20:30 — 20:45; 28, 3:30 — 


3:45. 


2 O62= 18° Sge 
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0 
Image as seen at the eyepiece. 
The diagrams above illustrate graphically the practical utility of 1/20-wave as well as the resultant 

optics in a reflecting telescope The black horizontal bars rcpresent a cross 
section of two tiny dark markings on a planetary surface, each one second 


half 
The diffraction curves for the markings are shown, 


PARABOLOIDAL MIRRORS OF UNCOMPROMISING QUALITY. TELESCOPES LESS MOUNTINGS. 


vou ha Optics 


of arc in diameter, separated by 


for a 5.5-inch telescope 





a second of arc 











Image as seen at the eyepiece. 


The scale is correct 


or combined brightness curves (knotted lines). 


If you are interested in having the finest possible optics for your telescope, 
please write for a fuller discussion of the above, as well as many practical 
suggestions for obtaining maximum performance from your instrument, in our 
free booklet, The Re flecting Telescope. 


“THE BEST IS AVAILABLE — WHY PAY A LITTLE LESS?” 


1806 South Park St., Box 2053, Madison 5, Wisconsin 
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Variations in the brightness of V Sagittae, plotted by Luigi G. Jacchia from his visual observations and those of P. M. Ryves. 
This section of the extensive curve published in the “Memoirs” of the Italian Astronomical Society (1934) extends from March 
to December, 1926. From his analysis of data for this star from 1926 through 1931, Dr. Jacchia found a period of about 
eight days superimposed on a 530-day one. The spectrum of V Sagittae resembles that of a nova many years aiter its outburst. 


If the star remains constant, it is suf- 
ficient to report the times of beginning 
and ending and the magnitude, for ex- 
ample: September 1, UT 4:00 —4:15, 
constant 11.5. Should the star be chang- 
ing, make observations as rapidly as pos- 
sible, and give an accurate time for each 
observation. If it starts to vary near the 
end of the requested period, it would be 
of great value to follow it as long as 
possible, or until it becomes constant 
once more. 

Charts showing comparison stars for 
this variable may be obtained from Rich- 
ard W. Hamilton, 15 Fox Hill Lane, 
Darien, Conn. Both “b” and “d” charts 
are available, at 14 cents each. 

MRS. MARGARET W. MAYALL 
American Association 

of Variable Star Observers 

4 Brattle St. 

Cambridge 38, Mass. 


SUNSPOT NUMBERS 


The following American sunspot num- 
bers for June have been derived by Dr. 
Sarah J. Hill, Whitin Observatory, Welles- 
ley College, from AAVSO Solar Division 
observations. 

June I, 130; 2, 137; 3, 148; 4, 162; 3, 
146; 6, 148; 7, 146; 8, 156; 9, 169; 10, 152; 
11, 168; 12, 164; 13, 163; 14, 164; 15, 152; 
16, 162; 97, 137; 38; 168; 39; PE; 20; Ti5; 
21, 138; 22, 129; 23, 181; 24, 163; 25, 169; 
26, 148; 27, 169; 28, 156; 29, 135; 30, 134. 
Mean for June, 150.7. 

Below are mean relative sunspot num- 
bers for July by Dr. M. Waldmeier, di- 
rector of Zurich Observatory, from obser- 
vations there and at its stations in Lo- 
carno and Arosa. 

July 1, 142; 2, 118; 3, 158; 4, 158; 5, 136; 
6; 12% 7 TOs & 15 G i292 1s 127; 
11, 133; 12, 135; 13, 160; 14, 180; 15, 185; 
16, 190; 17, 193; 18, 195; 19, 184; 20, 160; 


21, 132; 22, 94; 23, 113; 24, 105; 25, 118; 
26, 134; 27, 156; 28, 181; 29, 182; 30, 193; 
31, 190. Mean for July, 149.3. 





JULY AURORAS 

Four auroras during July have been re- 
ported to this magazine. The first, on the 
evening of July 4th, was seen by Herbert 
A. Luft in the Catskill Mountains. On 
the evening of the 17th, West Coast ama- 
teurs witnessed a fine display, descriptions 
being sent by Herbert Miller, Enumclaw, 
Washington, and Gregory Jones, Seattle, 
as well as from Leon Arslanian and Ste- 
phen W. Bieda, Jr., of San Jose, California. 

The July 25th display was seen by Jim 
Frederick, Pottstown, Pennsylvania, Law- 
rence Heilos, Jr., Millington, New Jersey, 
Millard F. Wells at Frankfort, Michigan, 
and A. M. Germond at Stowe, Vermont. 
The next night Mr. Germond observed 
another aurora from Bradford, Vermont. 





As tronomica 


featuring our 


SPACE K-4 
DELUXE 


WANTED 

Professional and Amateur Astronomers 
Put your ideas and experience to 
work. Extensive expansion program by 
Spacek Instrument Co. 
requires individuals with 


a knowledge of tele- 
scopes, optics, and as- 
tronomy. 

Proven design, low 


cost, and excellent per- 
formance of our SPACE 
K-SERIES_ telescopes 
have met with the ap- 
proval of many schools, 
observatories, and clubs. 
Here is an excellent opportunity for 
responsible persons, who are interested 
in supplementing their income, to dem- 
onstrate and sell our telescopes. 


Write for complete information about 




















finish. 


bracket. 


e Instructions. 


$8950 


TELESCOPES 


by SPACEK INSTRUMENT CO. 


CONSIDER THESE PROFESSIONAL-TYPE FEATURES 


e Optical system: 4!4-inch mirror, {/11, 
accurate to !/, wave, aluminized and quartz over-coated. 

e Mounting: Equatorial and adjustable for latitude. 
castings with l-inch-diameter shafting on both axes and Tensalloy bear- 
ings. Clamps provide any degree of tension desired. Two lock-nuts on 
saddle permit simple removal of tube 
carefully machined to give maximum rigidity. 

e Tube: Seamless aluminum, painted black inside, with hammer-tone green 


Rack-and-pinion focusing: Accommodates standard 1!4-inch eyepieces. 
Finder: 6 power, with achromatic objective, and mounted in adjustable 


Pedestal: Heavy-wall steel tube with collapsible legs. Guaranteed free from 
torque and wobble. Design allows tube to be swung in any position without 
bumping into legs. Pedestal, mount, and legs painted black crinkle finish. 
e Three eyepieces: 50x Kellner, 100x and 200x Ramsdens. 


spherically corrected with surface 


Massive aluminum 


All steel parts chrome plated and 





SPACE K-6 (6-inch Equatorial).............ceeee eee eeeeeee $249.50 

SPACE K-3 (S-inch Equatorial). .......ccccccccccccccccoees $ 39.50 

OTHER SPACE SPACE K-SATELLITE (3-inch Altazimuth)..............-.05+ $ 29.50 

RACK AND PINION (fits any size tube).............---++-- $ 8.50 

K-SERIES G-POWER ACHROMATIC FINDER... . 00. cc ccccccccccvesee $ 7.25 
TELESCOPES MIRROR CELLS: 6-inch, $6.50; 8-inch, $10.50; 10-inch, $19.50 


AND ACCESSORIES 


Prices are f.o.b. Pottstown, Pa. 
Pennsylvania residents add 3% sales tax to all prices. 








our Individual Dealer Plan. 


All prices subject to change. 
Write for free literature. 
DEALER INQUIRIES INVITED 





SPACEK INSTRUMENT CO. 


1130 Sembling Ave. 
Pottstown, Pa. 
Telephone: FAculty 3-2825 
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AT LAST! 


The Book Every Amateur 
Has Been Seeking 


“HOW TO USE YOUR 
TELESCOPE” 


selected SKY OBJECTS 
—- > 











" “w use 
P Your 


Y 
\2> TELESCOPE 





introduction to astronomical _ tele 
ideal for the beginner and full 
In clear, simple 


A down-to-earth 
scopes and the stars 
of useful information for any amateur 
language, profusely illustrated, nontechnical. You'll 
refer to this booklet often and will rate it a ‘‘must 

Features moon map, sky show, diagrams, selected sky 
objects, and the like It tells you things you should 
know about astronomical telescopes selecting your 
telescope, power, light gathering, field of view, tele 
performance what to expect, how to use your 
what eyepiece is best, equatorial mounts 


scope 
telescope 


how to use collimation and adjustments, Barlow 
lenses (power boosters) Learn about observing the 
planets, comparing the planets, observing the sun 
finding sky objects, astronomical photography with 
our telescope, splitting double stars, Dawes’ limit 
telescope arithmetic sweepil 


Stock 9055-Y 32 pages, 8/2" x 11’ only 60c ppd. 


TELESCOPE ROLL-FILM CAMERA 


This model uses rolls of 
#127 film Picture area 
will be a circle 1-9/16” 


in diameter 

The advantage of this 
model is the ease of using 
roll film. With each camera 
you get a piece of ground 
‘lass. Before loading film 


7 


in the camera, you focus 
the telescope Then lock it in this position, For 
positions other than infinity, you can scribe a mark 
on your tube. 
NEE EE PU IRINOY onccscuscpvesesdenepsasensnnsoscoses $29.50 ppd. 


SHEET-FILM CAMERA 


Uses sheet film 21,” x 3,” size. Camera box size 1s 


‘a £ ue Da 


I a PII ci civoiscncssvidvecnsccoooneensness $39.50 ppd. 


ASTRO COMPASS and STAR FINDER 
Gov't. Cost $75 — Price $14.95 ppd. 


J Determines positions of stars quickly 
Shows various celestial co-ordinates. 
An extremely useful star finder which 


be rotated through 60° angles 


car 
ilong calibrated degree scale Has 
single eye lens with viewing stop, 
two spirit levels for aligning, tangent 


screw with scale for tine precision 
readings, azimuth scale graduated in 
two-degree intervals, adjustable tilt 
ing azimuth scale for angle reference 





of stars on distant objects. War 
surplus. Gov't. cost $75.00. Instruc 
tions, carrying case included 


Stock 270,200-Y... ..Only $14.95 ppd. 
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NEW BINOCULAR-TO-CAMERA HOLDER 
For Exciting Telephoto Shots 


Bring distant objects 7 

| 4 times nearer with a 35-mm. 
: camera, 7 x 50 binocular 
and our NEW BINOCU 
LAR-TO-CAMERA HOLD 
ER. Ideal for photograph 
; ing the coming October 
\ eclipse of the sun, star 
clusters, the moon, as well 

is cloud formations, wild life, Camera and 
binocular attach easily. Use any binocular or monocu 
ur any camera, still or movic Take color or 
black-and-white. Attractive gray crinkle and_ bright 
chrome finish, 10” long Full directions for making 


telephotos included 


Stock #70,223-Y.. 





vistas 


$11.50 ppd. 


Take Pictures Through 
Your Telescope with the EDMUND 
CAMERA HOLDER for TELESCOPES 


Bracket attaches 
permanently to 
your reflecting of 
refracting tele 
scope. Removable 
rod with adjust 
able bracket holds 
your camera over 
scope s eyepiece 
and you're ready 
to take exciting 
pictures of the 
moon. You can 
also take terrestrial telephoto shots of distant objects. 
Opens up new fields of picture taking ! 





SUN PROJECTION 
SCREEN INCLUDED 


White metal screen is easily at 
tached to holder and placed be 
hind eyepiece Point scope at 
sun, move screen to focus 
and you can see sunspots! 





All for the low, low price of $9.95 


Includes brackets. 28 


,” rod, projection screen, screws, 
Aluminum 


ind directions brackets black crinkle 
paintec 
ORE Sea WB Yc cisiscstssnisssnccdespsccessesseiacs $9.95 ppd. 


Send check or money order Money-back guarantee. 


Mounted Ramsden Eyepieces 
Standard 11/4’’ Diameter 


model, standard 
eveprece, We 


Our economy 
size (1Y,” O.D.) 


mounted two excellent quality 
plano-convex lenses in — black 
inodized aluminum barrels in 
stead of chrome-plated brass to 





save you money. The clear image 
\ get with these will surprise 

Directions for using short focal length eyepieces 
ire included with both the Y,” and 14” models 


Stock #30,204-Y....4 focal length....$4.75 ppd. 
Stock 330,203-Y....V2” focal length....$4.50 ppd. 


“TIME IN ASTRONOMY” BOOKLET 


By Sam Brown All about various kinds of time 
contains sidereal timetable. How to use single- and 
double-index setting circles, how to adjust an equa 
torial mount, list of sky objects. Also includes 7” 
paper setting circles and stripes suitable for cutting 
out and mounting on plywood. Wonderfully illustrated. 


DON INO 6 coos Sas sbcnkewncesacena Gan 60c ppd. 


ASTRONOMICAL TELESCOPE MIRRORS 


Polished, Aluminized, and Over-coated 
SPHERICAL MIRRORS 


No. Diam. ri. Thickness Price 
30,219-Y 3” 18” 37g $5.95 ppd. 
50,082-Y 3” 30° 3g" 7.65 ppd. 
50,051-Y 414° 45” ¥e" 15.00 ppd. 
70,168-Y 6" 72" (Pyrex ie 30.00 ppd. 
PARABOLIC MIRRORS (Pyrex) 

No. Diam. FL. Thickness Price 
5002-Y 6" 48" bi $59.50 ppd. 
85,069-Y sa” 139" 89.00 f.0.b.* 
85,070-Y 10’ 80” 134" 179.00 f.0.b.* 
85,071-Y 122" 100” 2a" 275.00 f.0.b.* 

*f.o.b. Barrington, N. J. 
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SALE! TERRIFIC WAR-SURPLUS BARGAINS! 
AERIAL CAMERA LENSES 


at a fraction of 






Big variety 


Gov't. cost! £/6, 24” f.1., with 
diaphragm and lens cone. Used. 


Weight 25 Ihs. 
Stock #85,059-Y . .$39.50 f.o.b. Utah 
Weight 


Same as above, but new. 
»5 Ibs 
Stock #85,060-Y . .$59.50 f.o.b. Utah 


f/8, 40” f.1., no mount or shutter. 


Stock +70,186-Y....... 


Weight 614 Ibs. 
Jase siete Deane $49.50 ppd. 


{/5.6, 20” f.1., telephoto with shutter and diaphragm. 
Weight 614 Ibs. 


DI BO ook oc ce icicle eedvivecaen $65.00 ppd. 
f/4.5, 6%” f.1., with shutter and diaphragm. Weight 
1 Ib., 6 ozs. 

DORN ANON oivvivea peceacesseucaewon $24.50 ppd. 


These lenses are being successfully used for wide- 
aperture Moonwatch telescopes to see the small and 
fainter satellites. For eyepiece use our GIANT ERFLE. 


DOUBLE AND TRIPLE YOUR 
TELESCOPE’S POWER 
WITH A BARLOW LENS 





RAYS & PRIMARY FOCUS 
FROM ~ 
PRIMARY - - - 
e — 

Se 
SINGLE oe | | 
ELEMENT 2 | EYEPIECE 
BARLOW—— ee re — 


WHAT IS A BARLOW? A Barlow lens is a negative 


lens used to increase the power of a telescope with 


out resorting to short focal length eyepieces, and 
without the need for long, cumbersome telescope 
tubes. Referring to the diagram above, a Barlow 
is placed the distance P inside the primary focus 


of the mirror or objective. The Barlow diverges the 
beam to a distance Q. This focus is observed with 
the eyepiece in the usual manner. Thus, a Barlow 
may be mounted in the same tube that holds the 
eyepiece, making it very easy to achieve the extra 


power. The new power of the telescope is not, as 
you might suppose, due to the extra focal length 
given the objective by the difference between P and 


Q. It is detined as the original power of the tele 
scope times the quotient of P divided into Q. 





We now 


Beautiful chrome mount. have our Barlow 
lens mounted in chrome-plated brass tubing with 
special spacer rings that enable you easily to vary 
the power by sliding split rings out one end and 
placing them in other end. Comes to you ready to 
use. Just slide our mounted lens into your 144,” [.D. 
tubing, then slide your 14,” O.D. eyepieces into our 
chrome-plated tubing. Two pieces provided, one for 
regular focal length eyepieces and one for short focal 
length ones. 


Stock #30,200-Y Mounted Barlow lens...... $8.00 ppd. 


UNMOUNTED 3X BARLOW LENS 
These lenses are made for telescopes that have smaller 
diameter eyepieces than the standard 11,” size. Mount 
one between the eyepiece and objective, and_ triple 


your power. Instructions included. Single-element 
lens, focal length 1-5/16”, unmounted. 

Stock ##30,185-Y....0.932’" diam........... $3.50 ppd. 
Stock 3£30,328-Y....0.912” diam........... $2.50 ppd. 


“MAKE-YOUR-OWN” 41/4” MIRROR KIT 
The same fine mirror as used in our 
polished and aluminized, lenses for 
diagonal. No metal parts. 
ae 2 a ee ere aera $16.25 ppd. 


telescopes, 
eyepieces, and 


WAR-SURPLUS 
TELESCOPE 
EYEPIECE 


Mounted Kellner Eyepiece, Type 
3. Two achromats, focal length 
28 mm., eye relief 22 mm. An 
extension added, O.D. 14”, 


standard for most types of tele- 
scopes. Gov't. cost $26.50. 


Stock #5223-Y........ $7.95 ppd. 











3-inch 
Astronomical 
Reflector 


60 to 160 Power 
An Unusual Buy! 





Saturn’s rings, the 
star clusters, 


ready to use! See 
planet Mars, huge craters on the moon, 
moons of Jupiter, double stars, nebulae, and galaxies! 
Equatorial-type mounting with locks on both axes. 
Aluminized and over-coated 3”-diameter f/10 primary 
mirror, ventilated cell. Telescope comes equipped with 
a 60x eyepiece and a mounted Barlow lens, giving you 
60 to 160 power. A finder telescope, always so essen- 
tial, included. Sturdy, hardwood, portable tripod. 


FREE with Scope: Valuable STAR 
CHART plus 272-page “HANDBOOK 
OF THE HEAVENS” plus the book 
“HOW TO USE YOUR TELESCOPE.” 


Srarale: OG asa icssssonscerarssevonnsares $29.95 ppd. 


Assembled 


TELESCOPE LIGHTING SYSTEM 


Just what you need for com- 
fortable viewing at night. Fits 
any telescope. Takes one size-D 
flashlight battery. Case has wing 
nut and clamp for fastening to 
tripod leg. Complete with two 
39” cords, each with grain-of- 
wheat lamp and housing at the 
end. One lamp is controlled for 
brightness by a rheostat at the 
top of cell. By drilling small 
hole in finder tube at the plane 
of reticle, you can illuminate 
crosshairs to see them clearly at 
night. The rheostat will give you 
just the brightness you need. The other cord and 
lamp, giving the same brightness all the time, can 
be used to illuminate your setting circles, to see which 
eyepieces you are using, to look at charts, or to make 
notes. We are really enthused about this item, and 
you will be, too. This is brand new. 


Stock eeRaeee. Haiscscccgadeaatanassanectaeucecasanes $2.95 ppd. 


eR 





Pan incsilennsnig MOUNT and TRIPOD 
with CLOCK DRIVE 


? Heavy-duty mount. Drive operates 
on 110-volt, 60-cycle, a.c. house 
current. Follows motion of stars 

i smoothly. 32” tripod legs in 

! cluded. 

: Stock #85,081-Y..... $76.50 f.o.b. 

Barrington, N. J. 

above, without 
or smaller re- 





Same mount as 

clock drive, for 8” 

flectors and for 4” or smaller refractors. 

Stock 385,023-Y..... New Low Price..... $39.50 f.o.b. 

Barrington, N. J. 

MOTORIZED CLOCK DRIVE (by itself) easily attached to 
your own mount. Instructions included. 


SE FO oie kbc ccniviccwcccennssess $36.95 ppd. 





s 


Rack & Pinion Session Mounts 


Real rack-and-pinion focusing 
with variable tension adjust- 
ment; tube accommodates stand- 
ard 114” eyepieces and acces- 
sory equipment; lightweight 
aluminum body casting (not 
cast iron); focusing tube and 
rack of chrome- plated brass; 
body finished in black wrinkle 
paint. No. 50,077-Y is for re- 
flecting telescopes, has focus 
travel of over 2”, and is made 
to fit any diameter or type tub- 





ing by attaching through small 
holes in the _ base. Nos. 
50,103-Y and 50,108-Y are for 


refractors and have focus travel 
Will fit our 27%” 


Fad , 
fi of over 4 
et I1.D. and our 3%” I.D. 


alumi- 
For Reflectors num tubes, respectively. 
Stock #50,077-Y (less diagonal holder) $8.50 ppd. 
Stock #60,049-Y (diagonal holder only) 1.00 ppd. 
For Refractors 
Stock #50,103-Y (for 27s’ 1.D. tubing) 12.95 ppd. 
Stock #50,108-Y (for 37%’ 1.D. tubing) 13.95 ppd. 


ORDER BY STOCK NUMBER 


BARRINGTON -« 


SPECIAL SALE OF OPTICAL PERISCOPES 





lens, 131-mm. focal length; 48-mm.-diam., mounted, 


lite telescope. 
size is 14” long by 7” 

Now just for the bit of work involved in disassembling, 
you get 
$18.00. 
a value we are offering. 
piece with 
the same eyepiece used in Moonw atch telescopes, 
5160. 
coated objective lens, 


No. 


We made a lucky buy so here is another famous Edmund 
war-surplus bargain. 
over $200.00 worth of optics in it for only $18.00 postpaid. 
At one spot, 
prisms at unit power; 


It is a $500.00 tank periscope with 


you look through and see up and out of the 
or you can look through the built-in 


telescope system and sce a wide-angle view at 6x. Simply 
remove the top prism and you have an 11°.3 6-power satel- 
Brand new in original packages. Over-all 


wide by 214” deep. 


a_treasure-trove of precision optical parts for only 
Glance at this list of parts and you'll realize what 
You get a wide-angle Erfle eye- 
field and 114” focal length. This is 
our Stock 
Also included are a 38-mm.-diam. collimator 
189-mm. f.1.; prism cluster contain- 


a full 68° 





ing two light flint glass right-angle prisms (A, 41-mm.; B, 91-mm.; C, 64-mm.; and A, 41-mm.; B, 57-mm.; 
C, 40-mm.); two mounted right-angle prisms (A, 23-mm.; B, 34-mm. C, 23- mm. and A, 40-mm.; B, 42-mm.; 
C, 30-mm.); two silvered tank prisms (A, 102-mm.; B, 53-mm.; C, 38-mm. pie A, 167-mm.; B, 69-mm.; 


C, 49-mm.). 


ments and reticles. amateur will find this 


Every 


(See page 80 of our catalog for explanation of these prism sizes. ) 
a real value. 


Also some other optical ele- 
Don't wait — order today. The last time we 


had these they sold for $30.00 — now on sale at only $18.00. 


Stock #70,227-Y 
8-POWER ELBOW TELESCOPE 
War Surplus — Amazing Buy! . 
$200 Gov't. Cost—Only $13.50 
Big 2” objective, focusing 
eyepiece 28-mm. focal length, 
Amici erecting system, turret- 
mounted filters of clear, red, 
amber, and neutral, reticle il- 


lumination. Sparkling, clear, 
bright image — 6° field (325 





ft. at 1,000 yards). Focus ee 
adjusts 15 ft. to infinity. Eyepiece alone, 28-mm. 
focal length, is worth more than $12.50. 

Stel FE7G AS Se ocicnnstexcsseidoscoads $13.50 ppd. 


GIANT MAGNETS! TERRIFIC BARGAINS! 


War Surplus — Alnico V! 
type. Horseshoe shape. Tre- [~ 
mendous lifting power. 5 Ib. 
size. Its dimensions: A — 
RAs Ke a aaeee. Ge 
13/16": D — 14;”; 
114”; F — 25%”. Strength 
is about 2 ,000 gauss. Will 
lift over 125 Ibs. 


Re) ee PPE rere re 





153%;-lb. size magnet. Approximately 5,000-6,000 
gauss rating. Will lift over 250 Ibs. 

SRO ON os Scots ccesceeciiuwes $22.50 f.o.b. 
Shipping wt. 22 Ibs. Barrington, N. J. 


STANDARD 114” EYEPIECE HOLDER 


a focus eyepiece holder for 1144” O.D. 


» eyepieces. Unit includes 3”-long 
* chrome-plated tube into a your 


Here is an economical plastic slide- 





* eyepiece fits for focusing. Diagonal 
holder in illustration is extra and 
is not included. 

Stock 3#60,067-Y......... $2.50 ppd. 


PRISM STAR DIAGONAL 


For comfortable viewing of 


the stars near the zenith 
or high overhead with re- 
fracting telescopes —_ using 
standard size (1144” O.D.) 
eyepieces, or you can make 
an adapter for substandard 
refractors. Contains an excel- 
lent high-quality aluminized 
right-angle prism. The tubes 


are satin chrome-plated brass. 
Body is black wrinkle cast 
aluminum. Optical ae of 
the system is about 3! 


Steele: FeO OR I kis ccesciiccsccatescene, 





UNMOUNTED HERSCHEL WEDGE 


Dies Se io < ko cece ridncdenteveandes $3.50 ppd. 
MOUNTED HERSCHEL WEDGE 


SOGGU Seam sin spccuseccevccuenccaces $5.50 ppd. 


SEND CHECK OR MONEY ORDER 








NE W 


..$18.00 $18.00 ppd. 


“GIANT ERFLE EYEPIECE 


Here is an _ exciting bargain. 
We have obtained a large lot of 
these eyepieces reasonably — so 
down goes the price to $9.95 for 
a real sale. Lens system con- 
tains 3 coated achromats over 2” 
in diameter. Gov't. cost over 
$100.00. Brand new, weight 2 
pounds. The value will double 
when this lot is all sold, and 
triple and quadruple as years 
pass. If we didn’t need to 
reduce our inventory, we'd be 
tempted to hold onto these eyepieces. 
parent field is 65°. The focal length is 14 
are in a metal cell with spiral threads; focusing 
adapter with 32 threads per inch is included; diameter 
is 2-11/16”. If you don’t order now and you miss 
out on a hundred-dollar eyepiece for only $9.95, you 
can’t say that we didn’t try to impress you with its 
value. You can make some super-duper finders with 
these eyepieces. They are also ideal for rich-field 
telescopes, which are becoming more popular daily, 
particularly in the Sputnik age. 


Sena le Fe SOTO ies cscccaccsasscticretacsens $9.95 ppd. 


8” SETTING-CIRCLE SET 
Stock #50,133-Y....Complete set........... $3.00 ppd. 
Stock #60,078-Y....360° declination circle only 
$1.60 ppd. 
. 24-hour right-ascension circle only 
0 ppd. 








Their wide ap- 
”. Lenses 


Stock #60,079-Y... 


53%4" SETTING-CIRCLE SET 
Stock #£50,190-Y....Complete set........... $2.50 ppd. 
Stock #60,080-Y... .360° declination circle only 
$1.35 ppd. 
24-hour right-ascension circle only 


Stock #60,081-Y.... 
5 ppd. 


6X FINDER 
TELESCOPE 





Has crosshairs for exact locating. You focus by 
sliding objective mount in and out. Base fits any 
diameter tube — an important advantage. Has 3 
centering screws for aligning with main telescope. 20- 
mm.-diameter objective. W eighs less than 14 pound. 


Scie le Fr CHUA OW ioicoissscicsccecctsticnceminee $8.00 ppd. 


BE SURE TO GET 


FREE CATALOG “Y” 
100 Pages! Over 1000 Bargains! 


Fantastic variety ——- never before 
have so many lenses, prisms, 
optical instruments, and compo- 
nents been offered from one 
source. Positively the greatest 
assembly of bargains in all 
America. Imported! War Sur- 
plus! Hundreds of other hard- 
to-get optical items. Many sci- 
ence and math learning and 
teaching aids. Write for Free 
Catalog ‘’Y.” 




















SATISFACTION GUARANTEED! 


JERSEY 
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Lisp 





Designed for and dedicated to those who 
recognize the challenge and adventure that lie on the frontiers of space. The 
concept of the celestial sphere is the most convenient means of illustrating 
and discussing the common motions of the stars and the individual motions of 


A true ‘‘mechanical universe.’’ 


the members of the solar system. It offers an easily used and easily under- 
stood working model of our universe. An invaluable aid in visualizing and 
identifying the stars and constellations and their relationship to each other, to 
terrestrial positions, and to times and dates. Permits an understanding of ex- 
plorations in time and space beyond the earth’s atmosphere. 


The celestial! sphere may be defined as a sphere of infinite radius with its 
center located at the center of the earth. The system of geocentric co-ordinates 
will illustrate the true geographic zeniths of the sun and stars at any time 
on any day. All systems of astronomical spherical co-ordinates, such as the 
equatorial, galactic, ecliptic, which are based on the celestial sphere, rotate 
with the sphere. The apparent contra-rotation of the stars, actually due to the 


14” 
CELESTIAL GLOBE 


% Basic Aid for Students and Teachers of Astronomy %* Navigation 








TRANSPARENT 


% Aeronautics > Astronautics 


59.50. 


\ only 5.95 down 


FIRST TIME 
UNDER $100.00 


AVAILABLE ONLY THROUGH 
LAFAYETTE 
IN THE UNITED STATES, 
CANADA, AND MEXICO 


* Adjustable satellite orbits 


* Satellites travel around earth 
automatically 


* Adjustable sun and moon 


* Adjustable lunar orbital incli- 
nation 


* 80 constellations — including 
all stars of Ist, 2nd, 3rd, and 
4th magnitudes 


* Similar devices used by the 
Navy — Air Force — Marine 
Corps 


earth rotating about an axis, is clearly demonstrated in this well-made device. 


The sphere shows how the sky will appear at any hour — on any date 
from any point on earti. With it you can tell time by the stars learn to 
tell time by the sky clearly illustrate and help solve navigational problems. 
Traces the orbits of man-made satellites and finds their overhead positions. 
Serves as a superb star chart. Sun and moon positioned by external controls. 
Artificial satellites automatically circle around the terrestrial globe. The various 
stars, constellations and their identifications are permanently molded — not 


printed on the celestial sphere. 
The celestial globe is 14’’ in diameter, with the terrestrial globe centered 
within. Equipped with horizon ring — time ring — fixed meridian ring 


— sun and moon pointers — fixed ecliptic — de- 


swinging meridian ring 
universal base and complete instructions. 


tachable ‘‘planet’’ indications — 





PAYMENTS 


USE OUR EASY PAYMENT PLAN 
10% DOWN — EASY MONTHLY 





NEW YORK, N.Y., 100 Sixth Ave. 


WPID hss cecccosédcahcccujabsncocsrense So Bae Oe | ac a ee Net 59.50 
, JAMAICA 31, 
LAFAYETTE RADIO P.0. BOX 1000 “we 
[_] Please Send F-400 CELESTIAL GLOBE. 4 
oo. re Dept. i 
[|] Rush Free Catalog. SKI9 





BRONX, N.Y., 542 E. Fordham Rd. j 





CORPORATION 


NEWARK, N.J., 24 Central Ave. 





165-08 LIBERTY AVE. 


PLAINFIELD, N.J., 139 West 2nd St. 





JAMAICA 33, N.Y. 
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BOSTON, MASS., 110 Federal St. 
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W BOOKS AND THE SKY ®@ 


HANDBUCH DER PHYSIK, VOL. 52 
ASTROPHYSICS III: 
THE SOLAR SYSTEM 


S. Fliigge, editor. Springer-Verlag, Berlin, 
1959. 601 pages. DM 148. 


HIS is the third of five volumes on 

astrophysics, Volumes 50 and 51 hav- 
ing been reviewed here in February and 
May, respectively. All of Volume 52 is in 
English, except for K. Wurm’s 53-page 
chapter on comets, which is written in 
German. Half of the book consists of C. 
de Jager’s monumental paper on the 
structure and dynamics of the solar atmos- 
phere. There are complete subject  in- 
dexes in both German and English. 

This book is a timely and fundamen- 
tally important contribution to astronom- 
ical literature. It is not, however, a com- 
plete discussion of the solar system. For 
example, the following topics have little 
or no coverage: solar eclipses, the earth 
as a planet, radio instrumentation, the 
origin of the solar system, the solar in- 
terior, the aurora, airglow and zodiacal 
light. Some of these subjects are dealt 
with in other volumes. 

The sun is the easiest star to observe 
and thus has always been of special in- 
terest to astronomers, over and above its 
being vital to our continued existence. 
Spectroscopy in general, and astronomical 


FRANK'S 


BOOK OF THE 
TELESCOPE 


This new illustrated 132-page volume is 
intended as a guide to instruments for 
the amateur astronomer. Chapters are 
included on — 

THE SIMPLEST ASTRONOMICAL TELESCOPE 
WHAT TO EXPECT FROM A TELESCOPE 
WAR-SURPLUS TELESCOPES 

MOUNTING PROBLEMS 

AMATEUR‘S NEWTONIAN REFLECTORS 
ASTRONOMICAL PHOTOGRAPHY 
USING THE TELESCOPE 
TELESCOPE EYEPIECES 
CATADIOPTRIC SYSTEMS 
MAKSUTOV 

ASSEMBLING AND MOUNTING A_ SIX-INCH 


REFLECTOR 
The Book was reviewed in the 

January issue of SKY AND 
TELESCOPE. 

Including postage and packing .... 

We are Europe's greatest stockists of New, 
Used and Ex-Gov’t. Binoculars, Telescopes, 
and Optical Equipment. Actual Makers of 
Paraboloidal Mirrors. Write for our unique 
illustrated Catalogue. 


CHARLES FRANK 


67-75 SALTMARKET, GLASGOW 
SCOTLAND 


Cables: Binocam 


Glasgou 





SCHMIDT AND 


Established 
1907 

















spectroscopy in particular, had its incep- 
tion and early development in studies 
of the solar spectrum. These in turn 
have led to a much better understanding 
of the stars, playing a role, for example, 
in stellar distance determinations by 
means of spectroscopic parallaxes. 

The sun has the only stellar surface 
accessible to detailed study, and observa- 
tions of its bewildering phenomena have 
led to the basically important conclusion 
that gravitational and even radiative 
— forces may not be as all-important as 
was implicitly assumed up to a few years 
The existence of the planets poses 
such fundamental questions as: How 
many other stars have planetary systems 
or habitable planets? How did these sys- 
tems come into being? How can such 
planets be observed? 

The book reflects the greatly accel- 
erated pace of solar system study during 
the past 20 years. Part of this surge is 
undoubtedly due to seemingly irrelevant 
commercial and military considerations in 
communications, rocketry, and — space 
travel. Since the text was written, rocket 
astronomers at the Naval Research Labo- 
ratory have obtained a Lyman-alpha pho- 
tograph of the solar disk and have ex- 
tended the observed solar spectrum some 
400 angstroms further into the ultraviolet, 
to about 580 angstroms (see page 496, July 
issue). F. J. Kerr’s conclusion in this book 
that “the detection of echoes from .. . 
Venus would be difficult but fea- 
sible” has been recently verified by scien- 
tists at the Lincoln Laboratory, who have 
measured echo times to Venus with ac- 
curacies of two parts per million (page 
384, May issue). We are obviously only at 
the beginning of a great, new exploration 
into the unknown. 

The first chapter, “The Photosphere of 
the Sun,” is a joint contribution by A. K. 
Pierce (the continuous spectrum) and by 
L. Goldberg (the Fraunhoter spectrum). 
Detailed studies of the radiation from the 
solar photosphere have recently made 
great strides by means of photoelectric 
and photoconductive cells used over a 
wide range of wave lengths. Vacuum 
spectographs utilizing Babcock gratings 
have achieved the remarkable resolving 
power of 600,000. Limb-darkening ob- 
servations at many points in the spectrum 
and the absolute energy distribution lead 
to observational models of the photo- 
sphere that give a better understanding 
of the physical conditions in the sun’s at- 
mosphere. The extension of such investi- 
gations to certain favorable eclipsing stars 
would seem essential. 

Rocket spectra show the remarkable 
transition at 1800 angstroms from a dark- 
line (Fraunhofer) spectrum of the photo- 
sphere to an emission-line spectrum of 
the chromosphere at shorter wave lengths. 
Rocket and balloon observations at less 
than 2950 angstroms indicate that the 


ago. 
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[—Star Atlases and Books on Astronomy} 


New: THE OBSERVERS GUIDE........ $2.95 
New: ASTRONOMY, by T. Mehlin......$7.95 
Norton’s STAR ATLAS (in stock)...... $5.25 
Webb’s ATLAS OF THE STARG........$6.50 
BONNER DURCHMUSTERUNG...... 
AMATEUR ASTRONOMER’S 

HANDBOOK, by J. B. Sidgwick....$12.50 
OBSERVATIONAL ASTRONOMY FOR 

AMATEURS, by J. B. Sidgwick......$10.00 
THE MOON, by Wilkins and Moore. ro 00 
THE SUN, by 2 ay) 2 eee $10.00 
THE PLANET VENUS, by P. Moore..$3. 00 
GUIDE TO MARS, by P. Moore............ $2. 
THE PLANET JUPITER, by B. Peek $8. “bo 
AMATEUR TELESCOPE MAKING 

Book 1, $5.00; Book 2, $6.00; Book 3, $7.00 


Write for new free list on astronomical literature. 
Books on telescope making and optical glasswork- 
ing. All books of any publisher — mail your 
wants. Out-of-print books located in a special 
Search service. 


HERBERT A. LUFT 


69-11 229th St., Oakland Gardens 64, N. Y. 

















Astronomy Films 


16-mm. sound, 400-foot reels 
I THE SUN; II THE MOON; 
III SOLAR SYSTEM; IV MILKY WAY; 
V EXTERIOR GALAXIES. 


2x2 SLIDES 
35-mm. STRIPS OF SLIDES 


THROUGH 200-INCH anp 
OTHER GREAT TELESCOPES 


Catalogues on request. 
International 
Screen Organization 
1445 18th Ave. North, St. Petersburg 4, Fla. 




















1.A.U. Symposium No. 9 
U.R.S.1. Symposium No. 1 


Paris 
S yympostum 
on 


Radio 
Astronomy 


Edited by 
RONALD N. BRACEWELL 


The Paris Symposium of 1958 brought 
together the world’s leading researchers 
in radio astronomy to exchange infor- 
mation on the latest advances in their 
field. This volume records the research 
papers presented at the Symposium, re- 
ports the discussions held there, and 
gives a detailed summaries of 
the background and current state of 
major fields of radio astronomy. 


Heavily illustrated. 


STANFORD 
UNIVERSITY PRESS 


Stanford, California 


dozen 


$15.00 
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De Luxe Celestial Globe 


«K No. 740-5. Designed by teaching as- 
tronomers. All stars of the first six 
magnitudes are shown on a pale blue 

* background, the first three magnitudes 

with bright yellow backgrounds. Bright- 

er stars are named, and the constellation 
boundaries indicated. Declination and 
right-ascension circles in black. Magel- 

x lanic Clouds and Milky Way in white, 
with many important star clusters indi- 
cated. Weighted base, movable meridian 

x with horizon. $67.50 


Write for complete catalogue. 


SCIENCE ASSOCIATES 
Instruments/Weather ©  <Astronomy/Teaching Aids 


194 Nassau St., P.O. Box 216, Princeton, N. J. 








1. MOON—LAST QUARTER 2. GREAT NEBULA IN 


WONDERS 
OF THE 
UNIVERSE 
“= 

2’ x 3’ mural 


THREE MURALS FOR $11. 
SET OF TEN MURALS $335. 


8. SPIRAL NEBULA IN 
ANDROMEDA 


These dramatic murals are exact reproductions of the famous originals and the wealth 
of detail, especially in the lunar scenes, is truly remarkable. Prints are repro- 
duced on fine paper by the Collotype method: a screen-less facsimile process. Each 
print has a washable non-gloss vinyl coating and a white border. Astro Murals have 
been nationally publicized in Look, Popular Science, True, House & Home, and on the 
Garroway Today show. Astro Murals of all sizes are in use in universities and plan- 
etaria where they have received the endorsement of professional astronomers. 


3. SPIRAL NEBULA IN 
ORION TRIANGULUM 








Smithsonian value for the solar constant 
needs revision upward. Similar observa- 
tions of early-type stars, when possible, 
will be of great significance. 

It is impossible to do justice to the 
very informative 283-page chapter by de 
Jager in a brief review. The so-called 
undisturbed solar photosphere and chro- 
mosphere are first treated, with attention 
to granulation, turbulence, the chromo- 
sphere at the sun’s limb and on the disk, 
and the transition to the corona. The 
discussion then proceeds to sunspots, fac- 
ulae, flares, filaments and prominences. 

The corona is next taken up, from the 
viewpoints of optical observations and 
radio emissions. This is followed by a 
section on the sun’s rotation and the 
solar cycle, and finally by a relatively 
short discussion of solar-terrestrial rela- 
tionships. The references since 1953 are 
especially complete. 

The atmospheres of the planets are 
considered by H. C. Urey. Their chem- 
ical compositions differ markedly from 
the sun’s, and problems of the thin at- 
mospheres of the terrestrial planets are 
very different from those involving the 
deep ones of the major planets. Since 
the formation of the solar system, these 
atmospheres in some cases have changed 
greatly, partly depending on the prop- 
erties of the chemical compounds. 

Urey contends that the terrestrial plan- 
ets were formed at generally low temper- 
atures, the earth by the accumulation of 








6. SOUTHERN SECTOR 
OF MOON 


4. GREAT NEBULA IN 
ANDROMEDA 





5. SATURN 





9. SPIRAL NEBULA IN 
CANES VENATICI 





7. SOLAR PROMINENCE 











Dn coca panssbxeen 0 6sen008¥aee 4s saaep oben : 


Peer er reer . 


0 Money order 00 Check enclosed for sum of.......... P 





[ astro|murals | 33 West 60th Street, New York 23, N. Y 


Gentlemen: 
Please send the 
circled items: 





10. MOON—FOURTEEN DAYS 


Brochure describing giant wall murals 
enclosed with each order. 
Orders shipped postpaid in 
mailing tube. Sorry, no COD’s. 
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meteorite-like bodies, or objects such as 
the Imbrium planetesimal which fell on 
the moon. He concludes that life would 
probably evolve anywhere in the universe 
where conditions closely approximate 
those on earth, and that Mars and Venus 
are the only other known planets where 
life might be possible. 

The difficult study of the interiors of 
planets, discussed in the chapter by W. C. 
DeMarcus, is more complicated than that 
of stellar interiors, where the properties 
of matter at high temperatures are rela- 
tively simple. Planetary interiors involve 
properties of matter at low temperatures 
and high pressures. In general, the pres- 
sures are too high to be duplicated in ex- 
perimental laboratories and too low for 
the material to be in the form of a 
“Fermi gas,” which would be more ame- 
nable to theoretical treatment. 

However, earthquake waves reveal the 
pressure-density relation in the earth’s 
interior, and it is often assumed that this 
relation holds for the remaining terres- 
trial planets. The composition of the 
earth’s core is controversial. It may be 
iron or nickel-iron, or a_ high-pressure 
silicate phase of great density. The theo- 
retical problem of the constitution of 
planets like Jupiter and Saturn is for- 
tunately simplified, because there are 
good reasons for believing that such a 
planet is mostly hydrogen, whose _pres- 
sure-density relation is quite distinctive. 

F. J. Kerr writes about radio echoes 
from the sun, moon, and planets. Lunar 
echoes were first detected in 1946, the 
moon simulating a smooth reflector with 
most of the energy returning from a small 
area at the center of its disk. At the re- 
ceiver the echo power varies as the inverse 
fourth power of the distance — the pre- 
viously mentioned Venus echo detection 
was a remarkable technical achievement. 
Kerr gives a table which indicates that 
the sun, a near asteroid, Mercury, and 
Mars should be next on the radar list. 
Compared to Venus, Alpha Centauri is 
down in estimated echo strength by a 
factor of over 10". 

A well-illustrated chapter by K. Wurm 
discusses the physics and spectra of com- 
ets, their orbits, forms, and theories of 
their origin and evolution. Spectrum 
analysis of comets is of unusual interest 
because the densities involved are inter- 
mediate between those in stellar atmos- 
pheres and in interstellar space. 

The final chapter, by F. L. Whipple 
and G. S. Hawkins, is the best discussion 
of meteors I have seen in print. Although 
written on a professional level, it should 
appeal to many amateurs. Meteoritic re- 
search, for various reasons, has largely 
passed from the hands of amateurs into 
those of the professional astronomers, bal- 
listicians, electronics experts, and other 
technical groups. Some rather firm an- 
swers can now be given to vital ques- 
tions. No real evidence exists for meteors 
with origins outside the solar system. 
Ordinary visual meteors appear to be al- 
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COLOR MAP OF THE 
NORTHERN HEAVENS 


(Formerly called ‘Mappa Coelestis Nova’’) 


This is a large wall chart, 30 by 3412 inches, colorful 
as well as informative. The northern sky to —45° is 
shown on a polar projection, and each star is colored 
according to its spectral class. Stars brighter than 
magnitude 5.1 are included. The map is mailed un- 


folded in a heavy tube. 
$1.50 each; 4 for $5.00 


MAKING YOUR OWN TELESCOPE 


In this book by Allyn J. Thompson are complete step-by- 
step directions for making and mounting your own 6-inch 
reflector at low cost. The easy-to-understand chapters 
tell how to grind, polish, and figure the mirror, and 
how to make a sturdy equatorial mount to support it. 
211 pages, 104 illustrations (6th printing). $4.00 


POPULAR STAR ATLAS 


This compact, well-bound set of 16 maps is a simpler 
version of Norton’s Star Atlas (temporarily out of stock). 
All stars down to magnitude 52 are included. This 
edition is excellent for field use by constellation study 
groups and by meteor parties. $2.00 


Elger’s MAP OF THE MOON 


The chart of the moon itself is 18 inches high by 171/2 
inches wide and identifies all the important lunar fea- 
tures. Below the map are notes by H. P. Wilkins on 
146 of the more interesting areas. Printed on a sheet 
of paper 30 by 1912 inches and mounted on heavy 
canvas, the map is ideal for framing. $3.00 


MOON SETS 


18 pictures, showing the entire visible face of the moon, 
are made from unsurpassed Lick Observatory negatives 
of the first and last quarters. Each halftone print is 
8/2 by 1134 inches. Key charts supplied. $3.00 per set 


LUNAR CRESCENT SETS 


10 pictures are a matching series to Moon Sets, but for 
the waxing crescent 41/2 days after new moon, and the 
waning crescent about five days before new moon. Four 
prints are close-ups of the waxing crescent, four of the 
waning; two show each crescent as a whole. Key charts 
included. $2.50 per set 


SKY SETS I 


24 pictures of objects in the solar system and in the 
Milky Way, all celestial wonders of interest and beauty. 
Each halftone print is 8/2 by 1134 inches. Separate 
sheet of captions included. Suitable for study or fram- 
ing for exhibition. $4.00 per set 


SKY SETS II 


24 pictures of nebulae in our galaxy, portraits of other 
galaxies, many made with the 200-inch telescope, and 
four drawings of the 200-inch telescope by Russell W. 
Porter. Sheet of captions included. $4.00 per set 


SOUTHERN HEMISPHERE 
CONSTELLATIONS 


A 50-page book shows in 12 maps the southern sky as 
seen from latitude 40° south, for all months of the 
year. There are extensive notes by the author, Sir Wil- 
liam Peck. $2.50 


LUNAR MAP. In two colors and over 10 inches in 
diameter. 25 cents each; 3 or more, 20 cents each 


SPLENDORS OF THE SKY. 36-page picture book of our 


neighbors, near and distant, in the universe. 75c 
RELATIVITY AND ITS ASTRONOMICAL IMPLICATIONS, by 
Dr. Philipp Frank. 75c 


HOW TO BUILD A QUARTZ MONOCHROMATOR for Ob- 
serving Prominences on the Sun, by Richard B. 


Dunn. 50c 
THE STORY OF COSMIC RAYS, by Dr. W. F. G. Swann, 
Bartol Research Foundation. 75c 
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NEW COLOR CHARTS OF THE MOON 
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These two striking color charts of the first-quarter and last-quarter moon were drawn by Joseph 
Klepesta, the well-known Czechoslovakian amateur astronomer and astronomical publisher. Each 
lunar half is an impressive 27 inches in diameter; the over-all size of a chart, 23 inches wide 
by 33 inches high. Here are two genuinely useful and informative maps for your observatory, 
library, den, or clubroom. Printed in predominantly gold and black on heavy 150-pound paper, 


the charts reach you unfolded in a cardboard tube. 


ATLAS ECLIPTICALIS 1950.0 
By Antonin Becvar 


A bound set of 32 star charts, each 17/2 by 24 inches, 
covers declinations between +30° and —30°, complete 
to magnitude 9.0, scale two centimeters per degree, 
epoch 1950.0. Spectral classes are shown by color. 
See page 161 of the January, 1959, issue for further 
description. Place your order with us and allow time 
for its transmission to the publisher in Czechoslovakia, 
from whom the atlas will be shipped directly to you. 

$17.00 


—Spacettight—- 

Here is a popular yet authoritative magazine on 
rockets, astronautics, and space-travel astronomy, writ- 
ten especially for the layman, and edited by members 
of the British Interplanetary Society. 

Spaceflight is printed during January, April, July, 

and October. Please specify the issue with which your 
subscription should start. Back issues to Vol. 1, No. 1, 
October, 1956, are available. 
Subscription in United States and possessions, Canada, 
Mexico, and Central and South America: $2.50, four 
issues; $4.50, eight issues; $6.00, twelve issues. Single 
copy, 75 cents. 


$3.00 per set of 2 


Two Editions Available 


ATLAS OF THE HEAVENS 


ATLAS COELI 1950.0 


These 16 charts by Antonin Becvar and his coworkers 
at the Skalnate Pleso Observatory, Czechoslovakia, cover 
the entire sky to stellar magnitude 7.75, showing double, 
multiple, and variable stars; novae, clusters, globulars, 
and planetaries; bright and dark nebulae; the Milky Way 
and constellation boundaries. 


FIELD EDITION. Each chart is reduced from the origi- 
nal Atlas Coeli and is printed on heavy, stiff paper 
18 by 12% inches. Stars are white on black background. 
Charts are shipped flat and unbound, 16 to a set. Ideal 
for outdoor observing and use at the telescope. 

$4.00 each; 2 for $7.50 


DE LUXE EDITION. Printed in many colors, more than 
35,000 celestial objects, including over 100 radio sources, 
are plotted. Bayer-letter and Flamsteed-number designa- 
tions given. Transparent co-ordinate grid overlay in- 


cluded. The 16 charts are permanently bound in a 
heavy cloth cover, 16'/2 by 23 inches, with color chart 
key on a foldout flap. $9.75 


Write for descriptive catalogue. All items sent postpaid. Please enclose your check or money order. 
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Opportunities 
in Experimental and 


Theoretical Research 


GODDARD SPACE 
FLIGHT CENTER 


The Goddard Space Flight 
Center, the National Aero- 
nautics and Space Admin- 
istration, is engaged in a 
program of basic research 
covering all phases of ex- 
perimental and theoretical 
physics associated with the 
exploration of space. Op- 
portunities exist for physi- 
cists, geophysicists, and as- 
tronomers in the program, 
which emphasizes the fol- 
lowing areas: 


PLANETARY SCIENCES: 
atmospheres of the moon 
and planets; ionospheric 
physics; atomic and elec- 
tronic interactions; plane- 
tary interiors; geodesy; the 
lunar surface and interior; 
meteor physics. 


ASTRONOMY: interstellar 
and intergalactic media; stel- 
lar structure; cosmology; 
relativity; development of 
new astronomical instru- 
ments for use in rockets, 
satellites and space probes. 


SOLAR PHYSICS: solar- 
terrestrial relationships; 
measurements in the ultra- 
violet and X-ray regions 
of the spectrum. 
METEOROLOGY: synop- 
tic satellite and rocket-sonde 
studies; theoretical meteor- 
ology. 

PLASMA PHYSICS: mag- 
neto-fluid flow; magnetic 
fields and particle popula- 
tions in space; cosmic rays. 


Address your inquiry to: 
Dr. Michael J. Vaccaro 
Goddard Space Flight Center 


NASA 


4555 Overlook Ave., S.W. 
Washington, D.C. 









most all of cometary origin, while the 

brighter fireballs and sizable recovered 
meteorites must be asteroidal debris. 

This volume, like its two predecessors, 

should be on the library shelves of every 

university and professional observatory. 

JOHN B. IRWIN 

Goethe Link Observatory 

Indiana University 


SOVIET SPACE SCIENCE 


Ari Shternfeld. Basic Books, New York, 
1959. 361 pages. $6.00. 


ERE is an excellent account of all 

phases of rocketry and astronautics 
written in nontechnical language and 
free of complex mathematics. It will make 
a fine addition to the libraries of students, 
amateur scientists, and others interested 
in becoming acquainted with space tech- 
nology. 

Fhe volume’s 11 chapters discuss and 
explain rocket development, construction 
of satellite launchers, artificial satellites 
and their behavior, space medicine, obser- 
vation and communication techniques, 
re-entry problems, and current and future 
utilization of artificial satellites. 

The author’s treatment of orbits and 
the laws of motion pertaining to artificial 
satellites is good. Many tables, graphs and 
drawings complement the text, greatly 
clarifying the subject. The photographs 
of Russian and United States rockets and 
related equipment, however, are without 
detail and generally of poor quality, seem- 
ing to have been reproduced from half- 
tone newspaper pictures. 

Much of the information is available in 
other books, periodicals, publications of 
the International Geophysical Year, and 
so forth. But it is convenient to have all 
aspects of the subject so completely com- 
piled in one place. 

There are several typographical errors, 
of which the one in Fig. 37, page 132, is 
most obvious. There the symbols repre- 
senting a satellite orbit and a lunar orbit 
are interchanged. In the index a few 
items are listed that are not found in the 
text. 

Some readers may think that the title, 
Soviet Space Science, is a misnomer, be- 
cause of the absence of material on Rus- 
sian developments. Actually, this book is 
scarcely more informative about Russian 
progress in space science than are our 
own newspapers. 

WALTER C. MARION 
University of California 


NEW BOOKS RECEIVED 


Paris SyMposiuM ON Rapio ASTRONOMY, 
Ronald N. Bracewell, editor, 1959, Stanford 
University Press. 612 pages. $15.00. 

This volume contains the papers given at 
the symposium sponsored last year by the 
International Astronomical Union and the 
International Scientific Radio Union. Dis- 
cussions of various aspects of radio astronomy 
include detailed summaries of the current 
state of its major fields. 
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DO YOU WANT 
TO GO TO THE MOON? 


Probably not at this time! Yet someone might 
get there within the next 10 years. BUT NOT 
YOU? Here's a careful selection of items 
that will make you feel you are there now! 
SKY AND TELESCOPE 
LUNAR MAP 

Really popular! Two colors. 10-inch-diameter 
moon, 326 mountains, seas, and craters identi- 
fied. 

TEEN-AGERS MOON MAP 
Designed by a group of teen-agers who have 
done a good job. 12-inch-diameter moon, 
some labeled features. Many pictured condi 
tions, gravity, temperature. Black and white. 


25c 
RAND McNALLY MOON MAP 


Printed in six colors on sheet 26 by 40 inches. 
1.00 


LUNAR CRESCENT SETS 

10 Lick Observatory photographs for the wax 
ing crescent, about 4 days after new moon, 
and for the waning crescent, about five days 
before new moon. $2.50 
MOON SETS 
18 Lick Observatory photographs. Good for 
framing individually, or piecing together and 
mounting into two quarters about three feet 
in diameter. 

ELGER’S MAP OF THE MOON 
1914 by 30 inches, cloth back. Notes by H. P. 
Wilkins on 146 prominent features. Invaluable 
for serious lunar study. $3.00 
COLOR CHARTS OF THE MOON 
Two charts, 23 by 33 inches, by Joseph 
Klepesta, the noted Czechoslovakian amateur 
astronomer. Each half, 27 inches. $3. 

MOON SLIDES 
Sixteen 35-mm. slides from photos by leading 
observatories. 55c per slide; $8.80 per set 
THE MOON 
By H. P. Wilkins and P. Moore $12.00 
All of the above a $33.80 value for only 
$28.50 


ASTRONOMY CHARTED 
33 Wintield = ——— U.S.A. 

















Availability of 
ESSCO PUBLICATIONS 


For several decades, the Eastern Science Sup- 
ply Company, Boston, Massachusetts, provided 
teachers of astronomy, both amateur and profes- 
sional, with publications and other study mate- 
rials. We have acquired the remaining stock of 
star maps, charts, and booklets, of which the 
items listed below will be continued in print 
and brought up to date where necessary: 

scl Equatorial constellation chart 

with star designations 

scl Test equatorial chart —- without 

star or constellation names 

$c2 Circumpolar constellation chart 

with star designations 


sc2 Test circumpolar chart — without 
star or constellation names 

$5084 Ecliptic-based star map — with 
equatorial grid and names 

$508  Ecliptic-based star map — with 


equatorial grid, without names 
$508B Ecliptic star map list positions 

and magnitudes for 224 stars 
$505 Nine-inch protractor on paper 

for planet orbit drawings 


$511 Inner planet chart — orbits of 
Mercury, Venus, Earth, Mars 
$512 Outer planet chart — orbits of 


Mercury to Saturn 
SS5O1A Special rectangular co-ordinate pa- 
per — for star maps 
$502 Polar co-ordinate paper — for cir- 
cumpolar star maps 
Price for each item listed above: | to 9 sheets, 
10 cents each; 10 to 24 sheets, 8 cents each; 
25 to 99 sheets, 6 cents each; 100 or more, 
5 cents each. 
From Stetson’s Manual of Laboratory Astrono- 
my, the following chapter is available as a 
separate booklet, at 50 cents each: |, Star Chart 
Construction. 
SPECIAL: DC5 —— Large wall chart of the Draper 
spectral classes, printed in four colors and 
mounted on canvas. Limited quantity. (Slightly 
damaged along edges.) $14.00 each 


SKY PUBLISHING CORPORATION 


Cambridge 38, Massachusetts 


























Goto Optical Mfg. Co., 




















Goto’s Model M-1 has been acclaimed by many 
visitors to the Fair, including specialists 


Japan's foremost maker of 


astronomical telescopes, is nearing completion of its 
revolutionary medium-size planetarium. 


FEATURES : 


Le 


Projects the entire celestial sphere and can show 
the sky above any point in the world. Therefore, 
the starry sky above various points south of the 
equator, particularly the Antarctic, can also be 
projected to the very last detail. 

Projection of the annual motions of the moon, sun 


Catalogues will be sent upon request. 


GOTO OPTICAL 


Pe a ee Shimmachi, 





Goto Planetarium Hall at the 


GOTO’S 





aK 
Ww coe 


(GEES) 


Established in 1926, Japan’s 
oldest and largest firm specializ- 
ing tn astronomical telescopes. 





1959 Tokyo International Trade Fair 





MEDIUM-SIZE 
PLANETARIUM 


~ 


MFG. 


Setagaya-ku, Tokyo, 


and five planets is possible. In other words, the 
peculiar movements of the planets can be shown. 
Precession phenomena can be projected. 
Automatic explanations can be given with tape 
recorder. 

Music and imitation sounds can be played by an 
inserted record player. 

Remote control from the control desk is possible. 
By using auxiliary projection apparatus various 
different types of performances and projection 
are possible. 


Cable Address: 
GOTOPTIC TOKYO 


co. 


Japan 
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Mounted Eyepieces 


The buy of a lifetime at a great sav- 
ing. Perfect war-surplus lenses set in 
black-anodized standard aluminum 
14,” O.D nts 


AIRSPACED OBJECTIVES 


MOUNTED IN ALUMINUM CELLS f/15 










































TYPE PRICE 
6mm. (1,”) ceoeceae $ 4.75 We offer the lowest priced, hand-corrected, precision, American-made astronomical objective, mounted in 
i at samocee 430 a black-anodized aluminum cell. Our reputation for high-quality astronomical lenses has established us 
12.5 mm. (1,”) Symmetric ical 6.00 as the most reliable source in the industry. 
16 mm. (54”) Erfle (wide-angle) 12.50 
16 mm. (°%”) Triplet 12.50 “Those in the know” BUY FROM US BECAUSE: 
18 mm. (5,”) Symmetrical 6.00 
22 mm. (27/32”) Kellner 6.00 
= mm. (11 16 ) Kellner 4.50 Each lens is thoroughly tested by us and is guaranteed to resolve two seconds of arc or better. They are 
35 mm. (114) Orthoscopic 12.50 corrected for the C and F lines (secondary chromatic aberration). The zonal spherical aberration and 
35 mm. (1 s) Symmetrical 8.00 the chromatic variation of spherical aberration are negligible. The cell is machined to close tolerances 
mm. <s 16 ) Kellner 6.00 so that it will fit directly over our standard aluminum tubing, eliminating any mounting problems. 
56 mm. (21/,”) Symmetrical . 6.00 Ved won ; Ve a aT _ 
me 314,” diam., 48” F.L. (uncoated) . $28.00 416” diam., 62” F.L. (uncoated) - $60.00 
= ‘ : ; 
COATED LENSES cents extra. , Same as above with coating $32.00 Same as above with coating $69.00 


We can supply ALUMINUM TUBING for the lenses above. 


Giant” Wide-Angle Eyepieces “BIG” ACHROMATIC TELESCOPE OBJECTIVES 








PETE PTVEPIECE © 
ERFLE EY = > (65° Sold), We have the largest selection of diameters and focal lengths in the United States available for immediate 
EEL” i CORES SERENETE. H 1? delivery. These are perfect magnesium-fluoride coated and cemented Gov't. surplus lenses made of finest 
Bolte Nigger on 4a . os a crown _ flint optical glass. Not mounted. Fully corrected. Tremendous resolving power. They can 
WwW Tie oe: with i” a C readily be used with eyepieces of only 14” focal length, thereby producing high powers. Guaranteed ' 
M il Maen . ; an i ent bes Anes well suited for astronomical telescopes, spotting scopes, and other instruments. Gov't. cost up to $100. 
odachrom lewer Magnin seven . . 
times 512.50 ppd. Diameter Focal Length Each Diameter Focal Length Each 
Same as above without diopter scale $9.95 54 mm. (21%”) 254 mm. (10”) $12.50 83 mm. (314”) 660 mm. (26”) . $28.00 
54 mm. (21%”) 300 mm. (11.8”) 12.50 83 mm. (314”) 711 mm, (28”) . 28.00 
54 mm. (21%”) 330 mm. (13”) 12.50 83 mm. (3144”) 762 mm. (30”) 28.00 
WIDE-ANGLE ERFLE (68° field) 54 mm. (214”) 390 mm. (15.4”) 9.75 83 mm. (314”) 876 mm. (3414”) 28.00 
cYEP SCE + ” ” >2 214." i 
rT = E. Brand maely coated VA 54 mm. (214”) 508 mm. (20”) 12.50 83 mm. (314”) 1016 mm. (407) 30.00 
o ° “ocusing moun > vertec ’ - 
achromats, 1-13/16” aperture $13.50 54 mm. (21¢”) 600 mm. (2314”) 12.50 102 mm. (4”) 876 mm. (3414”) 60.00 
54 mm. (214”) 762 mm. (30”) 12.50 108 mm. (444”) 914 mm. (36”) ..... 60.00 
WIDE-ANGLE ERFLE 11)” E.F.L. Brand 54 mm. (21%”) 1016 mm. (40”) 12.50 110mm. (434”) 1069 mm. (42-1/16”) 60,00 
t-A} JE ERFLE ) fm rand new; ” — ” 3/ , 
contains Eastman Kodak's rare-earth glasses aperture 54 mm. (213”) 1270 mm, (50") 12.50 110 mm. (4%%”) 1069 mm. (42-1/16”) 67.00 
”: focusing mounts; 65° field $12.50 78 mm. (3-1/16”) 381 mm. (15”) 21.00 128 mm, (5-1/16”)* 628 mm. (24%4”) 75.00 
1%4"-diam,. Adapter for Erfle eyepieces $3.95 80 mm. (31¢”) 195 mm. (1914”) 28.00 128 mm, (5-1/16”) 628 mm. (243,”) 85.00 
81 mm. (3-3/16”) 622 mm. (2414” 22.50 *Not coated 





AN ECONOMICAL EYEPIECE 


This 


@ We can supply ALUMINUM TUBING AND CELLS for the lenses above. @ 








mounted eyepiece has two 




















magnesium-fluoride coated eee, 29 
mm. in diameter It is designed to PPP aea5asse> 0 OOOOO'"™*™™ 
give good eye relief. It has an ef SPECIAL COATED OBJECTIVE 
\ ocal length o Li”? un p , 
fective focal length of 114”. NEW! 6” LENSES BIG 28” DIAM. — 15” F.L. — $6.00 
The eyepiece cell fits a 114” tube $4.50 Our 6” objective does not need high-pressure sales- These achromatic objective lenses are tested and have 
manship. Its sparkling performance speaks for the same high quality as ‘‘Big Lenses’’ described above, 
ASTRONOMICAL MIRRORS itself. Test one, or have any qualified person test except they are seconds for slight edge chips or small 
it: we are certain that you will be satisfied. If not scratches only. Quality guaranteed. ONLY $6.00 ppd. 
These mirrors are of the highest quality, polished to take advantace of our money-back guarantee. ; 
Y4-wave accuracy. They are aluminized, and “ve, a , at ee F C d B H 
silicon-monoxide protective coating. You will be H 
pleased with their performance 6"-DIAM. AIR-SPACED TELESCOPE - oate inoculars — 
Diam. F.L. Postpaid OBJECTIVE Beautifully styled imported binoculars. Precision made. 
Plate Glass 3-3/16” 42” $ 9.75 LOW, LOW PRICES! 
Sn 4M cae oa Hard-coated on 4 surfaces 
y 0 ) B 
” { MOUNTED $175.00 
ae . £/10 - 60” focal length } UNMOUNTED .. 150.00 
Rack & Pinion Eyepiece Mounts aie, ae 
The aluminum body casting is finished in black ‘ f/15 - 90” focal length t UNMOUNTED .. 150.00 
crackle paint and is machined to fit all our aluminum n . s Ge ees ee a 
tubing Has a chrome-plated brass focusing tube, ‘ We can supply ALUMINUM TUBING for the 
which accommodates standard 114” eyepieces. 5 lenses above. ee 
For 2¥%@” I.D. Tubing Postpaid $12.95 ) EOE eer es s American Type Zeiss’ Type 
For 3%" I.D. Tubing ; 12.95 come with carrying case _ straps. American type 
For 4%" [.D. Tubing 12.95 offers a superior one-piece frame and clean design. 
ele leg MIRROR MOUNT 
REFLECTOR TYPE FOR ALL SIZE TUBING: Cait sabia. alae ath ania tadeiaiis: Sinila iaiia Size Field Type Center Ind. 
. Ss L ] oO ¢ y ¢ s ml 
Complete with diagonal holder . $ 9.50 metal clips. Completely adjustable. Assembled, ready phe Focus Focus 
a 6x15 360 ft. Opera — $12.75 
3-3/16” Mount fits our 414” tubing $4.00 ppd. 6x30 395 ‘Zeiss’’ $18.75 16.75 
” 6 ” ° 7x35 341 ‘Zeiss’” 20.75 17.95 
8-POWER ELBOW TELESCOPE 4% Mount fits our - tubing . 4.00 ppd. 7%38 341 Pa: 23:50 a 
6 Mount fits our 7 tubing . 6.50 ppd. 7x35 578 Wide- Angle 11° 35.00 ae 
This M-17 telescope has a ad 372 Prono 24.95 22.50 
brilliant-image 48° apparent oi x 372 merican 32.50 —_ 
field 325 feet at 1,000 GIANT “——" inch TELESCOPE 8x30 393 ‘Zeiss”’ 21.00 18.25 
yards. The telescope can 10x50 275 ‘Zeiss’ 28.75 26.75 
be adjusted for focusing 15 20x50 183 “Zeiss” 33.75 31.75 
feet to infinity. It has a 2” 40 POWER ALL All prices above plus 10% Federal tax. 
objective, focusing eyepiece Aes LENSES 
28-mm. focal length with pos*aaid $57.50 COATED 
an Amici erecting SySs- Monoculars 
tem. Turret- , 
mounted  fil- Brand new, coated optics, complete 
ters: clear, with pigskin case and neck straps. 
red, amber, 
and neutral. Price Price 
a 8x50 HIGH-POWER SCOPE — AMERICAN MADE 6X30 ............ $10.00 PN ace $14.75 
reticle for " Big. big, big 3”-diameter achromatic coated objective 8 x 30 ............ 11.25 NG BO ooconnssees 17.50 
will give you the brightest crystal-clear images. Mi- 7x35 ........... 12.50 20 x 50 ............ 20.00 


Truly the biggest bargain you 
Original Gov't. cost $200. 


. $13.50 ppd. 


nighttime use. 
were ever offered 


AIN 


crometer spiral focusing drawtube, lightweight alumi- 
num construction throughout, tough black crackle fin- 
ish. Length open 22”, “closed 1514”. Upright image. 
Guaranteed to perform flawlessly. 











“MILLIONS” of Lenses, etc. 
Free Catalogue 

We pay the POSTAGE in U. S. -— C.0.D.’s you pay 

postage. Satisfaction guaranteed or money refunded 

if merchandise returned within 30 days. \ 


BARG PRICE & & 


691 S Merrick Road 
4.1 :] tele) aan, Aue @ 


A. JAEGERS 
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GLEANINGS FOR ATM’s 


CONDUCTED BY ROBERT E. COX 


A HEAVY-DUTY MOUNTING WITH FRICTION CONTROL 


HE IDEAL MOUNTING for a tele- 
scope would have a minimum of 
moving parts to avoid loss of rigidity 
because of loose bearings. But the tele- 
scope must follow the diurnal motion of 
the stars, and be movable in declination 
to point to different parts of the sky. 
The nearest substitute to no bearings 
at all is to equip the two movements, in 
right ascension and declination, with bush- 
ings and friction plates that will resist all 
forces up to a point. Beyond this limit 
the friction plates will slip, allowing the 
telescope to move. Telescope makers have 
applied this principle for many years. 
After discussing the matter of ball bear- 
ings versus plain bearings with Alan E. 


Gee, of Buffalo, New York, who has made 
a number of fine mountings incorporating 
friction control, I became convinced that 
the best arrangement is one that has 
ample friction added to the bearings and 
a gear-differential drive. Most motors 
are larger than they need to be and can 
overcome the additional load. For hand 
operation, the friction can be relieved by 
loosening the adjusting nuts that squeeze 
the friction plates together. 

Made largely from discarded parts and 
other materials obtained from scrap deal- 
ers, the mounting pictured here has per- 
formed excellently with my solar tele- 
scope during three years of constant use 
(see Sky AND TELEscoPE, May, 1958, page 





In this photograph of Walter Semerau’s mounting, almost all of the principal 

parts are visible. On the left (eastern) side are the driving units for the declina- 

tion gear (upper section) and right-ascension gear. The clearance at the top of 

the right-ascension worm allows lubrication of the unit and permits checking 
the meshing of the worm and gear by visual inspection. 
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OPTICAL FLATS 


Pitch Polished, Beral Coated 


Rectangular shape 
134” x 1%” 
Y, wave $1.75 each 
Yy wave $4.50 each 
Postpaid. 


Elliptical shape 
Heavy edges to minimize 
temperature effects. 

144” minor axis. 

Y, wave $4.00 each 


Yy wave $6.50 each 





Postpaid. 
BERAL COATINGS — same optical character- 
istics as aluminum mechanically more 


durable — not over-coated may be removed 
without harming glass surface. Prices for 
Beral coating telescope mirrors: 4” diameter - 
$2.75, 6” - $3.50, 8” - $4.50, 10” - $6.50, and 
12Y,” - $9.75 each, f.0.b. Skokie. 


LEROY M. E. CLAUSING 
8038 Monticello Ave. Skokie, Ill. 











++++++++DELUXE PYREX++++++++ 
Reflecting Telescope Kits 
Our kits have PYREX mirror blank, PYREX 
tool the same thickness, ample supply of optical 


quality abrasives, fast-polishing cerium oxide, 
red rouge and pitch. Packed in metal cans. 


Size Thickness Price 
44" ay" $ 6.00 
6” is $10.50 
8” 1" $18.75 
10” 134” $33.65 
1242” 24" $59.95 


ADD POSTAGE: Ist and 2nd postal zones 
from Detroit, add 5%; 3rd and 4th, add 
10%; Sth and 6th, add 15%; 7th and 8th, 
add 20%. Or we will ship C.O.D. 
Send for free catalog of supplies, 
accessories, and refracting telescopes. 


ASHDOWNE BROS. 


18450 Grand River Detroit 23, Michigan 
PEFEH4EE444444-44444444644444464 


TELESCOPE MAKE 


Everything for the Amateur 
Mire KITS... .. .$4.50 up 


Making 
Thousands of our customers with no special 
training have built powerful precision tele 
scopes with our quality supplies, instructions, 
and guidance. 
Send for Complete 
Telescope Making Instructions, 10c 


ALUMINIZING 


_ Superior Reflecting Surface. 
_ Guaranteed not to peel or blister. 
Mirrors Made to Order — Mirrors Tested Free 











EYEPIECES PRISMS 

CELLS BINOCULARS 
PRECISION a 
TRI-TURRET 


Holds 3 standard 114” 
O.D. eyepieces. Smooth 
turn to grooved notch 
aligns eyepiece _ pre- 
cisely, ready to focus 
for various powers. 
Suitable for reflectors 
or refractors. 7. 





ORTHOSCOPIC EYEPIECES 


HIGHEST QUALITY @ MADE IN U.S.A. 
| 


Special four-element design, with fluoride- 
coated lenses, gives a wide flat corrected field. 
Standard 114” O.D.—E.F.L. 6-8-12-16-24- 
WRIDt os ccccancvarcs .... Postpaid $15.95 


Write today for FREE Catalog. 


Precision Optical Supply Co. 


1001-T East 163rd St., New York 59, N. Y. 
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MAGNUSSON TELESCOPES 
AND ACCESSORIES 


® New mountings as low as $29.00 and 


$59.00. 


® New low-priced clock drives. 


cold separately, 
0. MAGNUSSON 


14570 W. 52nd Ave., Arvada, Colorado 


Write for prices. 


Parts ave 











a 





. Modernize your 


TELEWIN 
A PRECISION WINDOW 
FOR YOUR REFLECTOR 
Manufactured exclusively by 
Optron Laboratory 
TELEWIN DOES — 


Support the secondary mirror without using spider 
arms, eliminating their troublesome diffraction 
effects. 


. Seal an otherwise closed tube against dust and 


disturbing air currents. Prolong the life of your 
mirror’s reflecting coating indefinitely. 
reflector, improving appearance 
and making a near approach to the ideal tele- 
scope. With TELEWIN, your mirror, if a good 
one, is capable of producing completely achro- 
matic resolution characteristics at least equal to 
those of any equivalent large-aperture system 
generally available to the amateur. 
TELEWIN is available in four standard sizes: 
6-, 8-, 10-, and 12-inch clear apertures. 


Write for further information and prices. 


OPTRON LABORATORY 


Box 25, D. V. Station, Dayton 6, Ohio 
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368). Winds up to 25 miles per hour and 
accidental bumpings do not affect the 
equipment’s operation. Moreover, accu- 
rate tracking is maintained even when 
apparatus added to the telescope causes 
it to become unbalanced, unless counter- 
weights are added. 

I would like to emphasize the im- 
portance of accuracy in machining the 
While the machine work 
involved here is not complicated, time 


critical parts. 
must be taken to work the parts to the 
required tolerances. 

The first step in making the mounting 
was to machine down to 10” in diameter 
four aluminum disks that were originally 
2” thick and 11” across. ‘These are labeled 
1, 2, 3, and 4 in the schematic diagram of 
the west side of the mounting. 

Next, holes to accommodate the shafts 
were bored as possible 
through the center of each disk, the hole 
in disk 4 being threaded. It may be de- 
sirable, but is not absolutely necessary, to 
cut a recess about 0.025” deep around 
these holes on one side of each disk to 
leave a raised rim approximately 2” wide 
that will bear the thrust of the assembled 
instrument. 

Friction disks 5 and 6, about }” to 
1/16” thick, must be identical with the 
four aluminum both in diameter 
and size of the central hole. ‘These plates 
are best made of teflon, though nylon 
these materials are 


precisely as 


ones 


is also good. If too 


expensive for the budget-minded telescope 









maker, polyethylene or 
bakelite are reasonably 
priced and have given 
excellent: service in’ my 
experience. 

\ 1” recess was ma- 
chined out of each side 
of two worm 
which were cut 
brass plate }” thick and 
about 102” in diameter. 
These circular 
were approximately 
10.03” that 
there was clearance for 
the friction plates that 
fit into them. ‘Then 
holes, that are slightly 


gears 7, 
from a 


recesses 


across, SO 
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larger (0.001%) than the diameter of shaft 
17 or stud 14, were bored precisely 
through the centers of the respective 
gears. If the holes are too large, un- 
wanted slippage will occur, giving the 
same effect as backlash in the worm-and 
gear units. 

The declination axle 17 has a threaded 
section, but its unthreaded part makes a 
tight press fit into aluminum disk 1 and a 
close slip fit through 5, 7, and 2. The cen 
tral holes of these last three have to be 
slightly enlarged to permit this freedom of 
movement. A friction washer 11, made of 
bakelite or polyethylene, was placed be 
tween 2 and the adjusting nut 12, the lat- 
ter screwing onto the threaded section of 
17. The nut squeezes the assembled parts 
together to obtain the necessary friction 
for smooth action. 

To provide for locking the adjusting 
nut in position, drill and tap into it four 
holes 90° apart, and insert hex-socket 
setscrews in them. A lead slug put under 
each setscrew will prevent damage to the 
threads of the shaft. Eight equally spaced 
holes drilled around the circumference 
of the nut allow use of a metal pin for 
the tension adjustment. 

For the polar axle, threaded stud 14 
was machined 0.001% smaller than the 
center hole in aluminum disk 3, in order 
to make a close slip fit. Bakelite washer 
15 was placed on the stud, then the latter 
was slid through the hole in disk 3. ‘The 
two friction disks with the worm gear 
between them were added, and the stud 
was screwed into the threaded hole of 
disk 4. Finally, locking nut 10, of the 
same design as 12, was attached. 

‘To form a right angle between the axes 


An exploded view of the 

mounting (eastern side), 

with parts numbered to 
match the text. 














of rotation and provide a rigid locking 
means for the mounting parts, a chord 
on the lower side of disk 2 was machined 


flat and square. Against this the top 
surface of disk 3 was placed, and the disks 
were joined with three 33” steel bolts 


and two steel dowel pins. A pair of 
diagonal braces, 13, stiffen and align the 
angle, thereby preventing flexure. Block 
16, bored with a hole to make a close fit 
on the declination shaft, was then bolted 
to disk 3, to insure against flexing of the 
shaft when counterweights are added. 
This design can be adapted to any 
latitude by two thick 
aluminum plates 8. ‘These are 
milled to an angle that is the complement 
of the observer’s latitude, that is, 90° — L. 
Locking nut 10 fits between them when 
the mount is assembled. Both angle plates 
are bolted to base 9, an aluminum disk 


selected means of 


angle 


that is attached to the top of the tele- 


scope pier. 





Phe worm-shaft assemblies, one for each 
axis, are perhaps the most critical parts 
of the mounting. They must be properly 
attached to the main bearings, and oper- 
free of flexure and backlash. The 
aluminum pillow blocks, 18, that carry 
them are seen on the east side of both the 


ate 


right ascension and declination axle sup- 
ports. Each pillow block is fastened to its 
ring (2 or 4) with three 13” steel bolts. 
Flat surfaces were machined on the edges 
of 2 and 4 before the blocks could be 
placed against them. 

Thin paper shims, placed between the 
blocks and the disks, facilitated proper 
alignment of the worm shafts and gears. 
These shims were added or removed until 
parts meshed with no more than 
0.001” clearance. I like to run worm-and- 
gear arrangements of this type just short 
of the binding point. 

The worm shafts 19 should be as large 


in diameter as possible, but not excessively 


the 


This view from the southeast shows how the pillow blocks carrying the worms 
are attached. The l-r.p.m. R.A. drive motor is at the lower right, with the 


slow-motion servo control at bottom center. 


A similar motor for declination 


control is at the upper right. All illustrations are by the author. 
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RANGA 


SINCE 1933 


mirrors, ne, 





ia ARES v3 WW 





Reg. U.S. Pat. Off. 


Let us 
coating 
Astrola 


give y 


mirrors. 


that we are 


aluminum 
the Cave 
properly 


ou the same hard 
applying to 
If your glass is 


polished, our coating will give a minimum of 


90% reflection. 
Check or money 


age and insurance 


tax), will guara 


No C.O.D.’'s please. 
$6.50 


6-inch 


ee, 


Will not blister or peel. 
order, including return post 
(Calif. res. add 4% sales 
ntee 8 hours shipping service. 
Prices f.o.b. L./ 


10-inch... 
.50 12-inch... 


- «+ $00.28 
.... $16.00 


PANCRO MIRRORS, INC. 


Research and 


Production Laboratories 


2958 Los Feliz Blvd., Los Angeles 39, Calif. 








THE ASTRONOMER KIT 


the only comp 


lete telescope mirror kit 


that includes 


% FOUCAULT TESTER, in 


its entirety, with light 


source, knife-edge, measuring scale 


PYREX MIRROR 
% NEW, NONVITR 
more accurate 
SEVEN ABRASIV 
CERIUM OXIDE 


BLANK 


EOUS TOOL, faster, smoother, 
ES for greater safety and speed 


for fast, clean polishing 


SPECIAL OPTICAL PITCH to minimize danger of 
turned-down edge 


MAGNIFYING LE 


NS, essential in mirror grinding 


x DETAILED, ILLUSTRATED INSTRUCTIONS, ‘Mirror 
Making in the Kitchen’ 


(Starred items exc 
6-inch kit...... 


lusive with The Astronomer Kit) 
Pence Kia Ree epae $15.00 ppd. 


Also: 41-inch, $11.50 ppd.; 8-inch, $24.50 ppd. 


Money-back guaran 
» ky 


the Rocky Mo 


MntaIn region. 


ntee. Astronomical specialists in 


We repair all 


scien- 


tific instruments. 


ASTRONOMY, inc. 


822 21st Street, Denver 5, Colorado 














TRIGARTH 
TURRET 
and 
Eyepiece 
Attachment 
with Rack 
and Pinion 


Just turn the Tr 





igarth Turret and easily im- 


prove the performance of your telescope. It 
holds three eyepieces of standard 144” O.D. 


The Trigarth Tu 


rret sells for $15.95 postpaid. 


Also priced at $15.95 postpaid, the Eyepiece 


Attachment with 
ard 1144” O.D. 
pinion is mach 
castings, 
ance. The main 
tube adds 2”; t 
of gray or black 


Both Turret and 






Acc 
bras 
cal 
rota 


o~ 


precisely 


Rack and Pinion takes stand- 


eyepieces. The rack and 
ined from solid aluminum 
fitted for smooth perform- 


tube is 134” long; sliding 
tal movement 334”. Choice 
crinkle finish. 


Eyepiece Attachment, $31.90. 


ELLIPTICAL DIAGONAL 
HOLDER 

urately machined from solid 

s to fit 114” minor axis ellipti 

diagonal. Fully adjustable for 


tional and longitudinal move- 
ment. Guaranteed to 
ceep your diagonal 


precisely and securely 
in proper position at 


4 all times. $10.50 ppd. 


MIRROR CELLS 
6" — $7.00; 8’’ — $11.50; 10’ — $35.00 


BUILD YOUR OWN TELESCOPE 


Prisms 


Lenses Eyepieces 


Mirrors ground to your order 
Aluminizing—with Quartz Coating 
Satisfaction Guaranteed 


W rite 


jor Free Catalog. 


Instructions, 10¢. 


GARTH OPTICAL COMPANY 


P. O. Box 991 


Springfield 1, Mass. 
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long. My shafts are 1” in diameter and 
6” in length, with nine threads per inch 
cut along the center sections. The thread- 
ing must be smoothly machined, then 
polished by rubbing in fine abrasive with 
an eraser or soft wooden stick. 

The pillow blocks are L-shaped, and 
each worm shaft fits into a 1” hole reamed 
straight through the small part of the 
L, the clearance being only 0.001”. The 
ends of the shafts are tooled out to carry 
thrust bearings 20, which are clamped in 
place with adjusting nuts 21. 

The worm shafts are the only parts of 
the mounting where bearings are neces- 


sary. Ball thrust (not radial) bearings 





Precision Diagonals 


You will get the best possible per- 
formance from your telescope with one 
of our clear fused quartz diagonals. 
Accuracy guaranteed 1/20 wave. 

$12.00 


Ellipse 1.25" x 1.77" 

Ellipse 1.5" x 2.12" $15.00 
Pyrex diagonals, 1/8-wave accuracy. 
Ellipse 1.25" x 1.77" $ 6.00 
Ellipse 1.5" x 2.12" $ 9.00 
Without aluminum coating, deduct $1.00. 


Send for our complete list of supplies, 
quartz mirrors, blanks, oculars, 
coatings, and accessories. 


E& W OPTICAL CO. 


2406 E. Hennepin Ave. 
Minneapolis 13, Minn. 











must be used. Plain collar thrust bearings 
are unsuitable as they cannot be kept 
tight enough to eliminate backlash caused 
by end movement of the shafts. 

A war-surplus differential, that may be 
purchased in several sizes for three to 20 
dollars, is used for the right-ascension 
drive. One shaft of the differential is 
powered with a 1-r.p.m. synchronous mo- 
tor having a gear reduction of four to 
one. This turns the polar axis at one 
revolution per day. The correction gear 
of the differential runs from a two-phase 
servo balancing motor geared down to a 
correction rate of two to six times side- 
real. This speed is not critical, and an 
even wider spread probably would not 
impair the performance of the drive. 

An identical servo motor is used to 
gear down the declination axis by the 
same ratio. The Brown servo balancing 
motors are especially well suited for auto- 
matic guiding on the sun, but for push- 
button guiding almost any type of motor 
will suffice. 

There are no setting circles on my 
mounting, since it was designed for solar 
work. If circles are desired, they can 
easily be engraved on the circumferences 
of disks 1 and 3, with pointers carried on 
2 and 4. 

A heavy-duty mounting such as_ this 
one belongs on a permanent pedestal or 
pier. ‘Take a 5” steel pipe about 7’ long 
and set it in a foundation made by pour- 


”, 











Details of the worm and its mounting. 

Extremely close tolerances are neces- 

sary in the construction of this unit. 

For best results in alignment a pre- 

cise milling job should be done on the 
flat faces of disks 2 and 4. 


ing concrete into a pear-shaped hole, this 

shape guarding against frost heaves. This 

will make a pier sturdy enough to sup- 

port the mounting without vibration, and 

a good-sized telescope can be set upon 
this foundation. 

WALTER J. SEMERAU 

135 Zimmerman Blvd. 

Kenmore 17, N. Y. 








ASTROLA Reflecting Telescopes 


AMERICAN MADE — AVAILABLE NATIONALLY ON EXTENDED TIME PAYMENTS 


Le 
F 
“ 





reasonable price. 


intrafocal and extrafocal images. 
ultimate performance of each instrument. 


ing finest quality new mirrors, all precision hand 
figured to a most exacting standard and including 
a pyrex elliptical diagonal flat. More than 1,500 
of our mirrors are now in use. We have also re- 


to the same fine figure standard, and we include 
diagonal and aluminizing. 


H 
fle 


All-New De Luxe Model “B” 8-inch ASTROLA, f/7, 


with rotating tube, clock drive, setting circles, and 


3 oculars (85x, 210x, 360x, or 3 of your choice). 


$590.00 
plus $12.50 packing and crating charges. 


Your most important consideration in any telescope should be optical and mechanical quality. 
to be sure of obtaining top quality, check these ASTROLA features: 


figured hundreds of imperfect amateur-made mirrors ° 


WHAT IS THE MOST IMPORTANT CONSIDERATION IN ANY TELESCOPE? 


In order 


1. ASTROLA Reflectors are made by serious observers for America’s most discriminating telescopists. 
2. Cave Optical Co. is a well-established firm with years of professional optical and telescope manufacturing. 
Experience means reputation, and our reputation assures you of a truly top-quality telescope, and at a very 


3. Each and every ASTROLA and new or refigured mirror produced by Cave Optical will render identical 
The optical surfaces we produce are your final assurance of the very 






Standard De Luxe 

POTROUA MODEL “AN, G-inch, £/7 OF F/8  cisesescsesssseessinssosssccosesesse $325.00 $500.00 

ASTROLA MODEL “B”, 8-inch, f/6, f/7, or f/8 . . $390.00 $590.00 

ASTROLA MODEL “CY”, 10-inch, £/6, £/7, OF F/B. ..ceccsccsossssscesesses $495.00 $750.00 
New tangent-arm declination slow motion for any ASTROLA model..............e cee e cece eee eeeees $55.00 
Write for information about our new portable 12/2-inch, f/6 or f/7, ASTROLA, with clock drive, setting 
circles, rotating tube, tangent-arm slow motion, and five OCulars. ......... cece cece eee eee eeeee $1,150.00 

NEW PYREX TELESCOPE MIRRORS AND REFIGURING 
For over seven years we have specialized in produc- NEW PARABOLIC MIRRORS REFIGURING 


f/6, f/7, or f/8 


td Rae PANO io: o 50.555 5:< 8 sees $ 35.00 
BINED ic diesccsiacrs PD cee leach see's $ 50.00 
TOE 0.5 0s ED oc o's sss ocean $ 75.00 
TRV RAEN. sisio ete WE aos carcino ce $120.00 


All prices, plus small additional charge for shipping and crating, f.o.b. our plant, Long Beach, Cali. 
Send for our new 1959 full-color catalogue. 


When in the Los Angeles-Long Beach area, visit our display room. Always in stock are many small re- 
-ctors and refractors, plus a large assortment of astronomical literature. 


CAVE OPTICAL COMPANY 


4137 E. Anaheim St., Long Beach 4, Calif. 


Generous allowances on trade-ins. 


Phone: GEneva 4-2613 
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AT LOW cost! 
A SCIENTIFIC INSTRUMENT OF HIGH CALIBER 


9) 33” hardwoo 












ASCOPE Reflector 


d by over 40 


| institutions 


PROOF OF SUPERIORITY 


(On Request — we will send a list 
of noted institutions now using 
the 4” DYNASCOPE) 


TESTIMONIALS: 


From An Observer 


On clear ‘‘good-seeing”’ nights my 
Dynascope easily reveals the Al- 
pine Valley and the Straight Wall 
on the Moon, as well as three 
spots in the floor of the Plato 
ring plain. It will split the star 
Mizar into its major components 
clearly. It will separate Saturn’s 
rings and show six bands on the 
face of Jupiter. Also it will pro- 
ject a two-foot diameter disk of 


the sun showing sunspots in vivid 
FOR ONLY detail... a an Englishman might 
y ‘fel express it, ‘‘Dynascope optics are 
1 4-\NCH PARABOLI yartz for maximum life aii a little bit of all right.” P VICTOR 
) laid with zircon 4 18-mm. Huygens 7" x! W. KILLICK, in charge of Astro- 
agi ROMATIC EYEPIEC ~ ae iding 65%, 130X and 167% nemical, Sheervatery, Sacramento 
2) 3 ACH Ram den—provicl Junior College, Calif. 
den, 7-mm. ° ° 
a & PINION er scOPE With Cross Hairs Many Years of Experience 
: 4.POWER Achromatic pe “ih equatorial with free . ++ | have hed many years of ex- 
. —fin 4 ’ perience in astronomy, and as jun- 
NEW IMPROVED proto for Altazimuth, 7 - ior leader here in Atlanta | always 
5) ing polar ax's. Adjv t—making your instru F.0.B. Hartford, Conn. recommend Dynascope. —LEONARD 
peat LATITUDE ADJUSTMEN Shipping Weight 16 Ibs. B. ABBEY, Jr., Decatur, Ga. 
° orld. 
6) pene anywhere in “ i ail 2 Express Charges Collect Cannot Be Equaled 
ass- erm! 
ELITE TUBE, Bros it instantly and P 
7) ALL-BAK AXES—adiust i 
BOTH : 


| still don’t see how you can pro- 
duce a parabolic mirror of this 
focal ratio at the price . . . Epsilon 
Lyrae was quite easy . . . on the 
130 power ocular. | was more than 
pleased when it resolved this 
double double as four tiny, sharp, 
brilliant gems . . . with the dif- 
fraction rings concentric and sharp. 

. . For the price you ask, | do 
not believe that it can be equaled 
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ELECTRIC DRIVE 
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Dept. STD-59, 331 Church St., Hartford 1, Conn. 

LJ Enclosed find payment of $49.95. Please ship me promptly, 
subject to your money back guarantee, 4-inch DYNASCOPE 
Telescope with 9 advanced features. 

[] Enclosed find payment of $79.95. Send me at once sub- 


ject to money back guarantee 4” model K-A Electric 
Dynascope with all its new features. 


10”, 12”, 








in any way. The oculars are ex- 
cellent, and the entire instrument 
F.0.B. — careful workmanship. How 
HART you do it is beyond me. —G. N. 
aa” JOHNSTONE, Albuquerque, N. M. 
ice of t — — —<—<— = 
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FREE Illustrated Literature on the NEW 6”, 
16” Custom-Made DYNASCOPE Telescopes. 
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Here is the logical choice where requirements call for 
a large instrument and where budgets will not permit the 
purchase of a more expensive equatorial model. The UNI- 
TRON 4" Altazimuth Refractor, Model 150, is an ideal 
basic instrument to own. You can always add the equa- 
torial mounting and clock drive, camera, photographic 
guide telescope, fixed pier, and other accessories. 

The rock-sturdy altazimuth mounting is equipped with 
slow-motion controls and clamps for both altitude and 





UNITRON’s 4” Altazimuth Refractor 


azimuth. The 360° azimuth slow motion features a worm- 
gear mechanism. This complete refractor includes tripod 
and mounting, shelf for accessories, large 10x 42-mm. 
view finder, choice of UNIHEX Rotary Eyepiece Selector 
or star diagonal and erecting prism system, sunglass, 
solar aperture diaphragm, cabinets, and eyepieces for 
250x, 214x, 167x, 120x, 83x and 60x. The UNITRON 4" 
Altazimuth Refractor is $465.00 complete. Put yourself 
at the controls for only $46.50 down. 


See the back cover. 


UNITRON 


INSTRUMENT 
204-206 MILK STREET 


DIVISION of UNITED SCIENTIFIC CO. 
BOSTON 9, MASSACHUSETTS 
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Be Certain of Optical Excellence — Buy UNITRON 








MANY Models To Choose From! 


2’ SATELLITE ($7.50 Down) 6x, diagonal $75 
eyepiece, altazimuth mount with circles, stand 

1.6 ALTAZIMUTH ($7.50 Down) $75 
with eyepieces for 78x, 56x, 39x 

2.4 ALTAZIMUTH ($12.50 Down) $125 
with eyepieces for 100x, 72x, 50x, 35x 

2.4’ EQUATORIAL ($22.50 Down) $225 
with eyepieces for 129x, 100x, 72x, 50x, 35x 

3’ ALTAZIMUTH ($26.50 Down) $265 
wit) eyepieces for 171x, 131x, 96x, 67x, 48x 

3” EQUATORIAL ($43.50 Down) $435 
with eyepieces for 200x, 131x, 96x, 67x, 48x 

3’ PHOTO-EQUATORIAL ($55.00 Down) $550 


with eyepieces tor 200x, 171x, 131x, 96x, 67x, 48x 
4” ALTAZIMUTH ($46.50 Down) with $465 
eyepieces for 250x, 214x, 167x, 120x, 83x, 60x 
4’ EQUATORIAL ($78.50 Down) with $785 
eyepieces for 250x, 214x, 167x, 120x, 83x, 60x, 38x 
4’’ PHOTO-EQUATORIAL ($89.00 Down) with $890 
eyepieces for 250x, 214x, 167x, 120x, 83x, 60x, 38x 
4" EQUATORIAL with clock drive $985 
($98.50 Down), Model 160V, eyepieces as above 
4’ EQUATORIAL with clock drive and metal $1075 
pier ($107.50 Down), Model 166V, eyepieces as above 
4" PHOTO-EQUATORIAL with clock drive and $1175 
Astro-camera ($117.50 Down), with eyepieces 
for 250x, 214x, 167x, 120x, 83x, 60x, 38x, 25x 
4’ PHOTO-EQUATORIAL with clock drive, pier, $1280 
Astro-camera ($128.00 Down), with eyepieces for 375x, 
300x, 250x, 214x, 167x, 120x, 83x, 60x, 38x, 25x 
6"" EQUATORIAL with clock drive, pier, $5125 
2.4’ view finder, with eyepieces for 625x, 500x, 
416x, 357x, 277x, 200x, 138x, 100x, 62x, 42x 


6’ PHOTO-EQUATORIAL as above but with $5660 
4’’ guide telescope, illuminated diagonal, 
UNIBALANCE, Astro-camera Model 330 

6’ PHOTO-EQUATORIAL as above with $6075 


addition of 3’’ Astrographic Camera Model 80 





Yebe 


UNITRON’S ASTRO-CAMERA 220 


A lightweight camera designed especially for pho- 
tography using the objective lens (or mirror) of the 
telescope as the principal optical element. The camera 
may be positioned so that a picture is taken of the 
image at the primary focus. Alternately an eyepiece 
may be inserted in the camera tube and camera placed 
so as to project a magnified image on the plane of the 


UNITRON 


HAS IT OCCURRED TO YOU? 


There is much to recommend a UNITRON 
Refractor as the logical choice for the ama- 
teur astronomer. A UNITRON, optically 
speaking, duplicates the performance of 
larger telescopes of other types. With its 
long focal length, higher magnifications of 
planetary and lunar images are obtained with 
low-power eyepieces. Moreover, there are no 
mirrored surfaces to become oxidized, no 
components which require periodic alignment, 
no secondary optics to cause diffraction pat- 
terns, and no folding of the light back on 
itself through turbulent air with consequent 
loss of definition. No wonder that you see 
more and see better with a UNITRON — the 
telescope that has withstood the test of time. 


HOW TO ORDER 


Send check or money order in full or use our Easy Pay- 
ment Plan, as described below. Shipments made express 
coliect. Send 20% deposit for C.0.D. shipment. 
UNITRON instruments are fully guaranteed for quality, 
workmanship, and performance, and must meet with 
your approval or your money back. 


Use Our EASY PAYMENT PLAN 


UNITRON’s popular Easy Payment Plan is a convenient 
and economical way to buy your UNITRON Refractor 
when you do not want to disturb your savings or when 
you haven’t the total cost of the telescope immediately 
available. The down payment required is 10%. The 
balance due is payable over a 12-month period, and 
there is a 6% carrying charge on the unpaid balance. 
Your first payment is not due until 30 days after you re- 
ceive the instrument, and if you should want to pay the 
entire balance due at that time, the carrying charge is 
canceled. (6 models available on special plan.) 


There is no ‘‘red tape’’ when you order — you merely 
fill in the UNITRON Easy Payment Order Form, return it 
together with the required down payment, and the model 
of your choice is shipped to you at once. 


Do not hesitate to use this plan merely because you 
have never before purchased anything on time payments. 
The procedure is practically painless and is an ideal 
means of enjoying the use of your UNITRON while pay- 
ing for it. 
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film. It is supplied complete with Thornton-Pickard 
type shutter, speeds 1/10 to 1/90 second, bulb, and 
time, 3 double plate (or cut film) holders 314" by 
414"', ground-glass focusing back, extension tubes, 30- 
mm. f.|. photo-ocular, eyepiece holder, clamps, cabinet 


and instructions. Only $69.50 postpaid 


INSTRUMENT DIVISION OF 
UNITED SCIENTIFIC COMPANY 


204-206 MILK STREET - BOSTON 9, MASSACHUSETTS 
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NEW SATELLITE TELESCOPE 


ms UNITRON | 





Te 





Here is THE Satellite Telescope for the crit- 
ical observer who will settle for nothing short 
of the very best. Invaluable for MOON- 
WATCH program, as wide-angle finder, for 
comet seeking, meteor counting, and rich- 
field observing. Outstanding features include 
50-mm. objective; 6x, 12° field, high-eye- 
point, crosshair, diagonal eyepiece with rack- 
and-pinion focusing; sealed-in aluminized 
mirror; sturdy altazimuth mounting with grad- 
uated circles, etc. 

Fully described in UNITRON Catalog 


Price 5 


et UNITRON’s FREE 


Observer's Guide and Catalog on 


ASTRONOMICAL TELESCOPES 


This valuable 38-page book 
is yours for the asking! 





With artificial satellites clready lounched and space 
travel almost a reality, astronomy has become today's 
fastest growing hobby. Exploring the skies with a tele- 
scope is a relaxing diversion for father and son alike. 
UNITRON's handbook contains full-page illustrated 
articles on astronomy, observing, telescopes and acces- 
sories. It is of interest to both beginners and advanced 
omoteurs. 











Contents include — 


Observing the sun, 
moon, planets and 
wonders of the sky 


Constellation map 

Hints for observers 
Glossary of telescope terms 
How to choose a telescope 


Amateur clubs and research 
programs 






INSTRUMENT DIVISION of UNITED SCIENTIFIC CO. 
204-206 MILK STREET * BOSTON 9, MASS. 





Please rush to me, free of charge, UNITRON’s new Observer's 

Guide and Telescope Catalog 20-U 

| Nene —$ | 

} Street 
[a 
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OCCULTATION PREDICTIONS 


‘The 20-day-old moon will occult Aldeb- 
aran on the evening of September 22nd 
for observers in the central and eastern 
parts of the United States and Canada. 
Immersion will be at the moon's bright 
limb, emersion at the dark. For the sta- 
tions listed, the occultation will be rough- 
ly central and last about an hour. 


September 11-12 Rho Sagittarii 4.0, 
19:19.3 —17-55.7, 9. Im: H 5:55.8 —2.3 
—1.9 119; 1 5:35.8 —1.4 —0.6 85. 


September 22-23 Alpha Tauri ’1.1, 
4:33.6 +-16-25.7, 20. Im: 4:20.0 —0.5 
+-1.1 99; B 4:23.5 —0.4 +1.4 92; C 4:14.2 
—0.4 +0.9 104; D 4:19.1 —0.2 +1.4 91; 
E 4:13.8 +0.1 +1.2 89. Em: A 5:23.2 
—0.5 +2.3 234; B 5:29.2 —0.6 +2.1 243; 
C 5:128 —0.3 +2.4 230; D 5:22.5 —0.4 
+2.0 244; E 5:126 —0.1 +1.8 246; F 
:56.8 +0.3 +1.9 230. 

September 25-26 Lambda Geminorum 
3.6, 7:15.6 + 16-37.0, 23. Im: E 10:31.1 
—1.8 —1.2 134; H 9:54.1 —0.8 —0.1 127; 
I 10:05.1 —0.3 41.6 85. Em: H 10:49.5 
—0.5 +2.7 234; 1: 11:11.5 —0.8 +1.2 279. 

For stations in the United States and Canada, 
usually for stars of magnitude 5.0 or brighter, data 
from the American Ephemeris and the British Nauti- 
cal Almanac are given here, as follows: evening-morn- 
ing date, star name, magnitude, right ascension in 
hours and minutes, declination in degrees and min- 
utes, moon’s age in days, immersion or emersion; 
standard-station designation, UT, a and b quantities 
in minutes, position angle on the moon’s limb; the 
same data for each standard station westward. 

The a and b quantities tabulated in each case are 
variations of standard-station predicted times per de- 
gree of longitude and of latitude, respectively, enabling 
computation of fairly accurate times for one’s local 
station (long. Lo, lat. L) within 200 or 300 miles of 
a standard station (long. LoS, lat. LS). Multiply a 
by the difference in longitude (Lo—LoS), and 
multiply b by the difference in latitude (L—LS), 
with due regard to arithmetic signs, and add both 
results to (or subtract from, as the case may be) the 
standard-station predicted time to obtain time at the 
local station. Then convert the Universal time to 
your standard time. 

ae 0 and latitudes of standard stations are 


_— 


+72°, +42°.5 E +91°.0, $40°.0 
B +73°.6. +45°.5 F +98°.0 +31°.0 
Cc +77°.1, + 38°.9 G Discontinued 
D +79°.4, at 7 ~ H  +120°.0, +36°.0 
+ 12% 


+49°.5 





MINIMA OF ALGOL 


September 1, 12:10; 4, 8:59; 7, 5:47; 10, 
2:36; 12, 23:24; 15, etal 7 i702: Zi, 
13:50; 24, 10:39; 27, 7:27; 30, 4:16. 

October 3, 1:05; 5, Baas 33 ee 18:42. 


These minima predictions for Algol are based on 
the formula in the 1953 International Supplement of 
the Krakow Observatory. The times given are geo- 
centric; they can be compared directly with observed 
times of least brightness. 





OBSERVER 


needed by 
HARVARD COLLEGE OBSERVATORY 
at SACRAMENTO PEAK 
OBSERVATORY 
New 


for its solar research program. 


in Sunspot, Mexico, 


B.S. in one of the physical sciences necessary, 
coupled with enthusiasm for this type of sci 
entific research, mechanical aptitude, and 
mature personality. Operate solar telescopes, 
maintain observing records, reduce data, and 
do photoprocessing. Married men as_ well 
as single may apply. Limited housing avail 


able. 


Write immediately to Dr. Henry J. Smith, 
Sacramento Peak Observatory, Sunspot, New 
Mexico, giving qualifications and experience, 
and transcript of college record. 











CELESTIAL 





CALENDAR 


Universal time (UT) is used unless otherwise noted. 


A PENUMBRAL 


S SOON AS darkness falls on the 

evening of Wednesday, September 
16th, observers in the eastern half of the 
United States should pay particular atten- 
tion to the full moon. When it rises in 
the eastern sky it will be passing through 
the outer, light portion of the earth’s 
shadow — the penumbra. On the West 
Coast, unfortunately, the observable parts 
of the phenomenon will take place before 
moonrise. 

The accompanying chart gives an ex- 
planation of the eclipse, showing how the 
moon will just miss the edge of the earth’s 
dark or umbral shadow. At the time of 
greatest penumbral eclipse, however, the 
southern lunar limb should show a strong 
darkening, for it will be only a very small 
distance from the umbra. 

In the 1959 Handbook of the British 
Astronomical Association, the following 
timetable is given, for September 16-17: 
22:46.7 UT 

0:49.3 UT 
1:02.8 UT 
1:16.4 UT 


Moon enters penumbra 
Total eclipse begins 
Middle of eclipse 
Total eclipse ends 
Moon leaves umbra 3:19.0 UT 
On the chart, the moon’s position is 
plotted for the first, third, and fifth of 
these times. The umbra is plotted for 
mid-eclipse, and the penumbra for only 
the beginning and ending. The amount 
by which the shadow moves across the sky 
while the moon is passing through it is 
thus indicated. The position angles for 
the penumbral contacts have little signifi- 
cance, since this part of the phenomenon 


ECLIPSE OF 


THE MOON 

‘The reader may, however, estimate from 
the graph the position angles when the 
moon is about half immersed in the pe- 
numbra, as then the first shading may 
be noticeable. For a discussion of the 
limit of visibility of a penumbral eclipse, 
see the article by two Kyoto University 
astronomers on page 620. 

In the French publication, Annuaire du 
Bureau des Longitudes, slightly different 
eclipse times are predicted, and the mag- 
nitude of the eclipse within the penum- 
bra is given as 0.988 (the moon’s diameter 
being unity). This would indicate that 
the moon may not be quite completely 
immersed in the penumbra and that the 
eclipse will not be really total. The pre- 
dictions depend somewhat upon the 
amount of enlargement that is assumed 
for the geometrically computed shadows 
to take into account refraction by the 
earth’s atmosphere. But the slight differ- 
ence cannot be determined in the case of 
the penumbra. 

The middle of this eclipse will also be 
visible in eastern Canada, South America, 
Europe, and Africa. 





MOON PHASES AND DISTANCE 


New moon September 3, 1:55 


First quarter September 9, 22:07 
Full moon September 17, 0:51 
Last quarter September 25, 2:22 
New moon October 2, 12:31 

September Distance Diameter 
Perigee 7, 17" 229,100 mi. 32° 25” 


Apogee 23, 1" 251,500 mi. 29% 32” 
pog 




















is unobservable, the outer portions of the October 
penumbra having very little shadow effect. Perigee 4, 21" 226,000 mi. — 32’ 52” 
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RIGHT ASCENSION 


In this chart the events have been labeled in Universal time. 


Visual observers 


will find it worth while to use binoculars to view the slight dimming of the 
moon by the earth’s outer shadow. The next purely penumbral eclipse visible 


in North America will be on February 19, 1962. 


However, there will be an 


umbral eclipse March 13, 1960. 
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THE SUN, MOON, AND PLANETS THIS MONTH 


The sun, on the ecliptic, is shown for the beginning and end of the month. 

The moon’s symbols give its phase roughly, with the date marked alongside. 

Each planet is located for the middle of the month or for other days shown. 
All positions are for 0° Universal time on the respective dates. 


Mercury may be glimpsed low in the 


east before sunrise at the beginning of 


September, by the 4th 
an hour ahead of the 


rising only about 
Thereafter, it 


sun to be ob- 


sun. 
will be too close to the 
served for the rest of the month. Superion 
17th. 


Venus passes through inferior conjunc- 


conjunction will occur on the 


tion with the sun on September Ist, and 
15th 
rising about 13 
planet is of magnitude 
thin 


viewed low in the 
sunup. 


by the may be 


east hours before 
\t that 
3.9, appearing as a 
54”.2 in diameter and 
moon will be 


time the 
very crescent 
in a telescope, 
per-cent illuminated. The 
near Venus on the morning of the 29th. 
Conjunction will be at 18:03 Universal 
time Venus 2° 20’ south, as 
from the center of the earth. 

The moon will pass through the pe- 
of the earth’s shadow on _ the 
16-17. Details are 
given on the facing page. 

Earth reaches heliocentric 
at 19:09 UT on the 23rd. 
time of the equinox, with 
ginning in the Northern Hemisphere and 
spring in the Southern. 
after 


with seen 


numbra 
night of September 


longitude 0° 
This is the 
autumn be- 


Mars sets too soon the sun to be 

seen this month. 
Jupiter can be 

southwest in the 


observed low in the 
middle of the month, 
when it three hours after the 
sun. It is near the Libra-Scorpius border 


sets about 


and of magnitude —1.5. In a telescope 


the planet shows a slightly flattened disk 
with an equatorial diameter of 34”.6 and 
polar one of 327.3. The moon will be 


UNIVERSAL TIME (UT) 


Celestial Calendar are Greenwich 
civil or Universal time, unless otherwise noted. This 
is 24-hour time, from midnight to midnight; times 
greater than 12:00 are p.m. Subtract the following 
hours to convert to legs times in the United 
States: EST, 5; CST, 6; MST, 7; ae 8. To obtain 
daylight saving time pe Poe act 4, 5, 6, or hours, 
respectively. If necessary, add 34° ‘hoon to the UT 
subtracting, in which case the result is your 
standard time on the day preceding the Greenwich 
date shown. For example, 6:15 UT on the 15th of 
the month corresponds to 1:15 a.m. EST on the 
15th, and to 10:15 p.m. PST on the 14th. 


LIMES used in 


belore 


near Jupiter on the evening of the 7th, 
with geocentric conjunction on the 8th at 
9:40 UT. Jupiter will be about 33° south 
of the moon. 

Saturn ends retrograde motion on Sep- 
when it resumes its eastward 
ringed 


tember 5th, 


journey among the stars. The 
planet reaches eastern quadrature on the 
24th, at which time it magnitude 
+(.7 and in Sagittarius. Meridian transit 
moon passes about 43° 
evening of the 


is of 


is at sunset. The 
Saturn on the 
conjunction 


north ol 
10th, with 
21:56 UT. 

Uranus is a 6th-magnitude object in 
two hours before the 
sun on the 15th. It will then be at right 
ascension 9" 25™.4, declination +15° 51’ 
(1950 co-ordinates). It should be easily 
binoculars. 

Neptune sets about 2} hours after the 
sun in midmonth, and may be seen low 
southwestern sky with the aid of 
a small telescope. Located in eastern 
Virgo, this 8th-magnitude planet on the 
15th is at 14" 13™.2, —11° 34” (1950). 
On the evening of September 6th the 
crescent moon will occult Neptune for 
North America; de- 
given in the next 
+e G. 


occurring at 


Leo, rising about 


visible 


in the 


observers in eastern 
tails for this event are 
column. W 


MINOR PLANET PREDICTIONS 


Ino, 173, 9.7. September 19, 1:13.9 
—8-53; 29, 1:08.7 —11-00. October 9, 
1:02.3 —12-53; 19, 0:55.8 —14-17; 29, 
0:50.4 —15-08. November 8, 0:47.0 

— 15-22. Opposition on October 10. 


Nausikaa, 192, 7.6. September 19, 


1:45.0 +17-54; 29, 1:39.7 +18-49. Octo- 
ber 9, 1:31.5 +19-21; 19, 1:21.7 +19-28 
29, Isk2.b 19-15. November 8, 1:05.5 
+ 18-53. Opposition on October 16. 

After the asteroid’s name are its number and the 


magnitude expected at opposition. At 10-day intervals 
are given its right ascension and declination (1950.0) 
for Ub Universal time. In each case the motion of 
the asteroid is retrograde. Data are supplied by the 
IAU Minor Planet Center at the University of Cin- 
cinnati Observatory. 
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OCCULTATION OF NEPTUNE 

Under circumstances favorable only for 
observers in the northeastern part of the 
United States and in eastern Canada, the 
moon will pass in front of the planet 
Neptune early on the evening of Septem- 
ber 6th. According to the Handbook of 
the British Astronomical Association, the 
four-day-old moon will hide the planet at 
Eastern standard time for ob- 
which is at Washing- 


7:24 p.m. 
servers at Station C, 
ton, D. C. 

This will be less than an hour after sun- 
set there, and a telescope will be necessary 
to detect Neptune (8th magnitude) in the 
twilight sky. But with the 
uide, and by means of the chart on page 
73 of the January SKY AND ‘TELESCOPE, 
there should be little difficulty identifying 
the planet. 

The immersion will take place at the 
dark (eastern) limb of the crescent moon, 
in position angle 131° at Station C. Un- 
like the almost instantaneous disappear- 
that occurs in an occultation of 


moon as a 


o 
> 


ance 
star, Neptune’s immersion will take a 
noticeable length of time, the planet’s 
apparent disk being 2.36 seconds of arc 
in diameter. Emersion at the moon's 
bright limb will be unobservable. 
Sunset will be much earlier and ob- 
serving conditions more favorable in New 
England, where Station A 
will be at 7:20 p.m., position angle 122°. 
In Canada, Station B (Montreal) and Sta- 
tion D (Toronto) will have 7:13, 119°, 
and 7:15, 3229 


immersion at 


respectively. 


VARIABLE STAR MAXIMA 

October 3, V Canum_ Venaticorum, 
131546, 7.1; 5, RU Sagittarii, 195142, 7.2; 
15, R Ursae Majoris, 103769, 7.6; 16, ‘I 
pk ay 210868, 5.8; 27, S Canis Minoris, 
072708, $1, RT eniah iil, 201139, 7.9. 

Noveuilses 2, § Carinae, 100661, 5.7; 4, 
T Normae, 153654, 7.4; 7, RS Librae, 
151822, 7.7; 7, RS Cygni, 200938, 7.4. 

These predictions of variable star maxima are by 
the AAVSO. Only stars are included whose mean 
maximum magnitudes are brighter than magnitude 
8.0. Some, but not all of them, are nearly as bright 
as Maximum two or three weeks before and after the 
dates for maximum. The data given include, in 
order, the day of the month near which the maximum 
should occur, the star name, the star designation 
number, which gives the rough right ascension (first 


four figures) and declination (bold face if southern) 
and the predicted magnitude. 
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SOUTHERN STARS respectively; also, at 9 p.m. and 8 p.m. on ward the north Perseus is the dominant 
December 7th and 22nd. For other dates, constellation in this band of light; in the 

The sky as seen from latitudes 20° to add or subtract 4} hour per week. east Sirius, the bright star of Canis Major, 
10° south, at 11 p.m. and 10 p.m., local At chart time the Milky Way skirts all marks it; and the Southern Cross is in 


time, on the 7th and 22nd of November, but the western part of the horizon. To- the far south. 
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respectively; also, at 7 p.m. and 6 p.m. on 

October 7th and 22nd. For other dates, 
add or subtract 4 hour per week. 

Near the southern horizon are three 

minor constellations visible at latitude 40° 


north. They are Corona Australis, the 
Southern Crown, tucked under the Tea- 
pot of Sagittarius; Microscopium, the 
Microscope; and _ Piscis Austrinus, the 
uthern Fish, containing Fomalhaut. 


STARS FOR SEPTEMBER 
The sky as seen from latitudes 30° to 
50° north, at 9 p.m. and 8 p.m., local 
time, on the 7th and 22nd of September, 
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Three-way adjustment 
accommodates all situations. 


ANOTHER FIRST! 


eels f == | 
CAMERA >> 
eg - MOUNT 


We have had hundreds of requests for 
a camera mount to adapt any camera 
instead of a one-purpose astro-camera. 
Our solution is shown in the illustra- 
tions. Constructed of aluminum cast- 
ings and heavy main shafting, maxi- 
mum rigidity is attained. All acces- 
sory hardware of brass. All surfaces, 
other than shafting, are handsome, 
chip-resistant black crackle. This cam- 
era mount will accept any size, weight, 
or length camera. 


$35.00, f.o.b. Long Beach, California. 


$199.50 


PROMPT 
DELIVERIES 





NMATCHED VALUES IN TELESCOPE ACCESSORIE 


NEW! 6” PATHFINDER TELESCOPE 


shafting, accurate 


enameloid outside. 


and guaranteed to resolve 


@ HELAJUST eyepiece 


© 6x, all-metal, 
with crosshairs. 


© Oculars: 


at any time. 


28-mm. achromatic Kellner, 
As the HELAJUST accepts all 11%4‘’ 0.D. standard oculars, many 
other focal lengths are available for purchase to provide up to 


© Our popular PATHFINDER mount, with 11/2” SOLID-STEEL 
latitude adjustment, ! J 
semirotatable tube saddle, gives lightweight portability, with 
no sacrifice of complete rigidity. 

© Durable aluminum tube, dull black inside, beautiful white 


detachable legs, and 


© Regular TRECKER mirror cell and spider, the same as used 
in our more expensive models. 

© £/10, Veth-wave primary mirror, exquisitely figured by 
our outstanding optical craftsmen from selected Pyrex blanks, 


to Dawes’ limit. 


As with all TRECKERSCOPE products, only highest possible 
quality components are used. 


focusing mount features quick, snap 


focusing, coupled with complete, helical fine focusing. 
wide-angle finderscope, 
Three-way adjustment on mount. 


helical focusing, 


12.5-mm. Huygens. 


IX. 
Completely portable, yet ultra-solid for perfect viewing. 
TRECKER clock drives and setting circles may be easily added 





1/10th WAVE 
1/8th WAVE 


1/20th WAVE 
1/10th WAVE 


COAST mirrors — 


1/20th WAVE 


MIRRORS, GUARANTEED 1/20th WAVE, OR BETTER, PARABOLIC, 
FROM COAST'S OWN OPTICAL SHOP, ALUMINIZED AND QUARTZ OVERCOATED 


6” 6” ° , 1212” 
£/10 £/8 f/7.50rf/6 _£/7.50rf/6 _‘£/7.5 or £/6 

$72.50 $105.00 $235.00 $332.50 

$62.50 $95.00 $195.00 $282.50 
$47.50 SSRI) 
REFIGURING, NO CHANGE IN YOUR OWN FOCAL LENGTH, 1/20th WAVE: 

$39.50 $65.00 $110.00 _ $175.00 

$37.50 $55.00 $80.00 __ $125.00 


ALL ABOVE PRICES INCLUDE MATCHING ELLIPTICAL DIAGONALS AND ALUMINIZING WITH 
QUARTZ OVERCOATING. 
TREAT YOURSELF TO THE FINEST — Words alone cannot express the superb quality of 


they will positively amaze you with their ‘‘out-of-this-wotld’’ resolving 


power. This we guarantee you! Dawes’ limit so easily! 


TELESCOPE 
OPERATING MANUAL 
by Raymond Dudiey 
Explains amateur 
telescope operation, 
including setting 
circles, sidereal 
time, alignment, or- 
ientation. Shows 52 
most beautiful ob- 
jects in sky and how 
to find them as well 
as general ‘‘how-to- 
observe’’ instruc- 
tions. 44 pages of 
information every 
amateur needs. 

$1.00 postpaid. 








HELAJUST FOCUSING MOUNT 


Now at a new low price, but un- 
excelled in construction. Both push- 
pull for coarse adjustment, and 
helical movement for fine, precise 
focusing. Beautifully finished in 
black crackle and satin chrome, 
with a total extension of main tube 
and drawtube of 6’, and engineered 
to fit all sizes of tuves without 
modification. Has single-vane-spider 
holding boss for those desiring this 
method of using diagonal. Guaran- 
teed far superior to any other low- 
priced focusing mount, or money 
back. (Takes 114 eyepieces.) $9.95 








fluoride; boldly marked for easy identification; striking chrome 


DUST SEALED — ALL COATED 
BEAUTIFUL FINISH 


Guaranteed to be the finest you ever used— 
or return for full refund! Outstanding fea- 
tures: wide flat field, sharp to the very edge; 
extra-long eye relief; .parfocalized for easy 
change of power; sealed-in optics, never need 
interior cleaning; hard coated, magnesium 


ORTHO-STAR OCULARS © 


tube size when ordering. 


pregnated bronze bearings. 


TRECKER-PATHFINDER $74.50 
EQUATORIAL MOUNT 


This mount will accommodate 4-inch to 8-inch telescopes. 


complete 
Specify your 


Standard 36-inch height — massive 1'/2-inch steel shafting, in oil-im- 


This amazing EQUATORIAL MOUNT is iust what the doctor ordered for 


and black-velvet finish, beautifully machined, 11%“ 0.D. 
ORTHO-STAR oculars are available in the following focal 
lengths, giving, for example, the indicated powers when used 
in conjunction with an 8” f/8 mirror: 27 mm.—61x; 20 mm.-— 
81x; 16 mm.—102x; 10 mm.—163x; 7 mm.—233x. 
$19.50 each ppd. 


NOW AVAILABLE: 20-MM. ERFLE ORTHO-STAR OCULAR, 66°.7 


apparent field. 


$29.50 each ppd. 


USE OUR EXTENDED PAYMENT PLAN ON ALL SCOPES AND MOUNTS 





mounting that homemade telescope you labored so hard to finish. Now 
you can purchase a beautifully constructed, highly rigid equatorial 
mount, COMPLETE, for your own telescope as economically as if you 
had built it yourself. This terrific mount is made entirely of metal; 
all of the moving equatorial parts are polished to work with maximum 
ease. Legs, head, and counterweight are all removable for easy stdring. 
The saddle allows complete rotation of your tube. One of the more 
important features in this mount is that the polar axle is extended for 
ease in attaching a clock drive and/or setting circles, which may be 
added at any time. The TRECKER-PATHFINDER mount also has a beau- 


tiful, chip-resistant finish. 


Taking all of these unusual! features into 
consideration, this is truly one of the best DOLLAR-FOR-DOLLAR values. 








Precision 
Focusing Device 


HYDRO-GLIDE 


concept. 
able superiority. 


it for full refund. $18.50 patent pend 


Coast Instrument’s own “‘Hydro-Glide’’ (type formerly referred : 
to as “‘rack and pinion’). Now you can have WHISPER-SMOOTH : 
control with absolutely no high and low spots as geared units : 
have. This has never before been available in any focusing : 
mount. Standard in appearance, yet utilizing an entirely new : 
We guarantee you will be astonished at its unbeliev- : 
If this isn’t the absolute ‘‘smoothest,” return : 


e MIRROR 
. CELLS 


Skeleton type 


ewe 10” .6655 $17.95 
Or aewecis $10.95 122” ... $21.00 





4-VANE 
SPIDERS 
are $11.50 10” ..... $14.95 
Pica $11.50 1212” ... $16.95 








SEND FOR OUR NEW 68-PAGE CATALOG showing many of the other 
telescope items manufactured or distributed by COAST INSTRUMENT. It 
includes our treatise, ‘‘“WHAT YOU SHOULD KNOW, 


LOOK FOR, AND 


TRECKER FINDER 


7x, 50-mm. 


i Send for Coast 
: Instrument’s Pro- | 
: fessional MIRROR 


objective, helical 


DEMAND, BEFORE BUYING ANY TELESCOPE,’ an impartial, informative 
article that will.give you information you‘ve probably been looking for 
to help make up your mind as to just what telescope you should buy! 








ne = mounts 4 and : CLEANING KIT. 
crosshairs. ame as used on 
TRECKERSCOPES. $18.50 $2.35 ppd. 











All prices, unless otherwise indicated, are at our warehouse in Long Beach, California, from where shipping charges will be added, and are subject to change without notice. 


Nominal crating charge added for all telescopes and mounts. California residents: Add 4% sales tax to all prices. NOW APPOINTING DEALERSHIPS . . . INQUIRIES INVITED. 
TRECKERSCOPES ARE CUSTOM MADE IN AMERICA BY PROFESSIONAL OPTICIANS AND ENGINEERS. 


COAST INSTRUMENT, INC. 
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Phone: GArfield 22-3411 or NEvada 6-7683 
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years of leadership 


ASTRO-DOME INC. enjoys the unique distinction of 
being the first and only firm in the United States 
specifically organized to design, engineer, and build 
astronomical observatory domes and similar hemi- 
spherical shelters. We have built hundreds of small 
domes for the Weather Bureau and dozens of larger 
domes for schools, colleges, and universities. In 
addition to this we have developed many new and 
unusual features that are used exclusively on 
ASTRO-DOMES. The backlog of experience that we 
have accumulated over the years assures you of 
the finest design and performance available in an 
ASTRO-DOME. 


— 
—<—=—— 





Sowing the Altre - Sciences 


write for 
Brochure today 


MANUFACTURERS OF ASTRONOMICAL OBSERVATORY DOMES 
1801 BROWNLEE AVE. N. E. CANTON 5, OHIO Phone GL. 4-2755 


INCORPORATED 
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AMERICA’S FIRST CHOICE IN A LIGHTWEIGHT EQUATORIAL 


The UNITRON 2.4-inch Equatorial Refractor 


Here in one instrument are combined the optical ad- 
vantages of the refractor, the convenience of the equa- 
torial mounting, and the portability of a lightweight 
model. 

Since it is a UNITRON, it can boast of an optical system 
of unexcelled performance, which produces images of 
startling clarity and definition. And like every UNITRON 
Equatorial, it is equipped with velvet-smooth, slow-motion 
controls for both right ascension and declination. 


The UNITRON 2.4” Equatorial Refractor is priced at 
only $225, complete with 5 eyepieces, view finder, choice 
of UNIHEX Rotary Eyepiece Selector or star diagonal and 
erecting prism system, sunglass, and cabinets. Using our 


UNITRON 


INSTRUMENT 
204-206 MILK STREET 


Easy Payment Plan, a down payment of only $22.50 is 
required and you have 12 months to pay the balance. 
The companion UNITRON 2.4” Altazimuth model is only 
$125 complete, and requires only $12.50 down. 

Extra accessories offered include the DUETRON Double 
Eyepiece (illustrated in the photo above), Astro-Camera 
220, and the sun projecting screen. Four extra eyepieces 
are available to bring to nine the number of magnifica- 
tions possible with this instrument. 

The UNITRON 2.4” models are but two of the many 
famous UNITRONS that you have heard so much about. 
Don’t miss out on the fine observing — treat yourself to 
a UNITRON. 


See pages 648 and 649. 


DIVISION of UNITED SCIENTIFIC CO. 
BOSTON 9, MASSACHUSETTS 














